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Hard rock to heavy metal amid scarcity 


@ Mining and Steel Primer updated 

Mining and steel continue to be among the best performing global equity sectors, 
but conflicting issues — from ‘pricing bubbles, ‘imminent recessions’, ‘demand 
destruction’ to ‘resource scarcity’ — can confound investors. This primer details the 
issues, indicators, commodities and companies in one easy reference. 


@ China continues to change perspectives 

The most significant change since our 2005 edition is the take-off in commodity 
prices and equity performances that mark this materials cycle as the strongest in 
the past 50 years. Most of this can be pegged to China’s emergence as the 
dominant global materials consumer. Lead indicators have to increasingly focus on 
China. 


@ Crude oil leads and poses questions about future materials direction 

We have also seen a ‘growth in scarcity’. Crude oil exemplifies the broad issues 
that drive commodity, mining and steel equity valuations. Peak production, ‘buy’ 
rather than ‘build’, ongoing consolidation, energy and environmental challenges, 
and demand responses are also shaping future differentiated outcomes. 


™@ Mining and steel equities to be re-rated 

Comparative valuation multiples are a product of history. The continued unfolding 
of secular growth and systemic supply constraints question whether the new 
conditions will lead to a re-rating of undervalued (difficult to replace) assets. We 
are buyers of large-cap, high-quality mining and steel equities. 


This report has been prepared by UBS Limited 

ANALYST CERTIFICATION AND REQUIRED DISCLOSURES BEGIN ON PAGE 222. 

UBS does and seeks to do business with companies covered in its research reports. As a result, investors should be aware that the firm may 
have a conflict of interest that could affect the objectivity of this report. Investors should consider this report as only a single factor in making 
their investment decision. 
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How to use this primer 


This 2008 edition of the introduction to the mining and steel sectors is a guide to _—_—A guide to industry processes, markets 
the industry, its processes, its markets and its participants in a single source: and participants 


m The industry’s context, major drivers and key indicators are covered in the 
first two sections, which highlight the impact of China and the developing 
world demand amid continuing supply constraints. 


m The underlying commodity markets, producers, end uses, cost structures and 
price trends are detailed in a standardised fact sheet in section 3; this is 
complementary to our quarterly Commodity Connections updates. 


m= Exploration, mining and metal and steel production processes and emerging 
social, political and environmental constraints are addressed in section 4. 


m= All major mining and steel companies researched by UBS are referenced in 
standard fact sheets in Sections 5 and 6. 


m A glossary of commonly used terms, a list of important places and projects in 
the world of mining and metals, regional data on the distribution of mineral 
reserves, a short discussion on metals trading, chemical symbols, conversion 
factors and a list of other useful sources of information are included in the 
Appendices. 


We acknowledge the contribution by Matt Fernley in the original 2005 edition 
of the Mining and Steel Primer. While there has been significant revision 
reflected by three years of change and development in the collective global 
mining and steel teams, listed below, we have followed the original format of 
the previous edition. We specially thank our Hyderabad basic materials team led 
by Amit Gupta for their dedication and professionalism in compiling this primer. 


Table 1: UBS global mining and steel teams 


Global Europe 
Peter Hickson Basic Materials Strategist Global +44-20-7568 4165 Olof Cederholm Mining & Steel Scandinavia  +46-8-453 7306 
Daniel Brebner Commodities/Global Mining Strategist Global +44-20-7568 3451 Andrew Snowdowne Steel Europe +44-20-7568 1823 
Andrew Snowdowne Co-Global Steel Strategist Europe +44-20-7568 1823 Marcelo Zilberberg* Steel Europe +44-20-7568 4029 
Timna Tanners Co-Global Steel Strategist United States +1-212-713 2927 Paul Galloway Mining Europe +44-20-7568 4117 
Grant Sporre Mining Europe +44-20-7568 2247 
North America Roger Bell* Mining Europe +44-20-7568 8347 
Brian MacArthur Mining &Metals North America +1-416-350 2229 
Chris Lichtenheldt* Mining &Metals North America +1-416-8143 719 Asia Pacific 
Onno Rutten Mining Canada +1 416 814 3663 Atsushi Yamaguchi Steel & Other Metals Japan +81-3-5208 6250 
Dan Rollins Mining mid/small cap Canada +1-416-814 3694 Katsuya Takeuchi* Steel & Other Metals Japan +81-3-5208 6237 
Timna Tanners Building Materials/Steel United States +1-212-713 2927 Sunita Sachdev Mining & Basic Materials India +91-22-2286-2059 
PT Luther* Building Materials/Steel United States +1-212-713 2481 Yong-Suk Son Steel Asia +82-2-3702 8804 
Shneur Z Gershuni _—_- US Coal United States +1-212-713 2927 Athaporn Arayasantiparb = Mining Thailand +662-651 3770 
Ronald J Barone US Energy United States +1-212-713 3848 Andreas Bokkenheuser Mining Indonesia +62-21-2554 7033 
Glyn Lawcock Diversified Mining Australasia +61-2-9324 3675 
Emerging Markets Mark Busuttil Steel Australasia +61-2-9324 3623 
Edmo Chagas Mining & Metals Latin America +55-21-3262-9226 Joe (Jonathan) Battershill Gold and Base Metals Australasia +61-2-9324 2834 
Carlos Vasques* Mining & Metals Latin America +55-21-3262-9670 Ghee Peh Mining & Metals China +852-2971-6448 
Denis Evstratenko Steels / Mining & Metals Russia +7-495-648-2368 Hubert Tang Steel China +86-21-6103-3158 
Alexei Morozov Head of Research, Mining & Steel Russia +7-495-648-2369 Chi Wei Tan Steel Malaysia +60-32-781-1111 
James Bennett Diversified Mining South Africa +27-11-322 7302 Amit Gupta BM Leader Hyderabad India +91-40-3051-6093 
Simon Kendall Gold, PGMs South Africa +27-11-322 7319 Chirag Saglani Basic Materials Hyderabad India +91-40-3051-0000 
* Associate analyst 
Source: UBS 
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Introduction 


The importance of mining to the world has become very apparent in recent years, _ Stellar price performance... 
as commodity and equity prices have exceeded most expectations. 


Chart 1: Metals, gold and steel prices for past 10 years Chart 2: Mining, steel and global equity absolute performance 
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The stellar relative performance of the sectors is prompting the following aa ee ees 


questions among investors: 

m Are we ina pricing bubble? 

m= When will supply respond to these higher prices? 

m Will arecession and demand weakness break the secular rise in prices? 
m Who are the winners in a resource-scarce world? 


Global demand continues to surprise 


Chart 3: US global share of steel, copper and oil since 1960 Chart 4: China global share of steel, copper and oil since 1960 
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The debate on whether we are in a pricing bubble is confronted, on the one hand, 
by the natural suspicion of markets and their ability to ‘correct back to a mean’ 
after long periods of elevated prices and demand destruction. On the other hand, 
the emergence of China as a dominant consumer of materials suggests that the 
secular trends of rising prices may continue. China has assumed the mantle from 
the US as the world’s largest consumer in most commodities. However, there 
are some materials, such as oil, where the US remains dominant but China’s 
future growth rate and impact on global market balances are yet to be fully felt. 


Increasingly, we see China’s emergence as the dominant materials consumer as 
being a ‘1 in 50 to 100 year’ event that eclipses our paradigms set in the past 30 
years of declining prices in real terms. The intensity of use (IoU) of steel, seen 
below as a proxy for metals, expressed as per unit of global GDP, reflects major 
materials consumption patterns of the past 60 years. The IoU doubled in the 30 
years to the 1970s, driven by post war reconstruction and the Japanese economic 
miracle, only to nearly halve in the following 30 years as the developed 
economies matured into post-industrial growth. The rise in steel IoU per unit of 
global GDP in the past five years has been driven primarily by the rapid 
industrial growth in China, augmented by other developing world demand. It is 
our belief that these secular patterns of demand are the main reason for the 
current booming price conditions. Our modelling of China, India and the Next 
Billion over the next 10-20 years, at around 8% pa growth, suggests this pattern 
of rising steel (metals) intensity could continue in the manner of the past five 
years and this should support more secular growth. 


Cyclical events, such as recessions, have interrupted these secular patterns in the 
past, as shown in Chart 5, but only temporarily. Over the next couple of years 
we forecast softer world growth in the face of rising energy and other prices, but 
we still believe the 5-10 year growth trends in the developing world should 
remain robust. 


Chart 5: Intensity of use of steel per unit of global GDP in kg/US$ since 1945* 
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Source: IISI, World Bank, UBS estimates 
Note: * Bars show periods of recession. 


Developing world consumption varies across materials. It is particularly strong 
in infrastructure-related demand, such as steel and cement, but less so in 
consumer-related sectors, such as paper. We project other key industrial metals, 


The emergence of China as a dominant 
consumer of materials suggests that 
the secular trends of rising prices 

may continue 


Our modelling of China, India and the 
Next Billion over the next 10-20 years, 
at c8% pa growth, suggests this pattern 
of rising metals intensity could 
continue 


Recessions have interrupted these 
secular patterns in the past, 
but only temporarily 
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such as copper and aluminium, to grow from their current 50% share to nearly 
70% of global demand over the next 15 years. By contrast, we project the global 
share of commodities associated with the more mature, latter stages of economic 
development, such as oil and paper, to be more modest for the developing world. 


Chart 6: Materials global share of consumption from China, India and the Next Billion 
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Source: IISI, Cembureau, ICSG, WBMS, BP, RISI, AFPA, UBS estimates 


Another key factor contributing to the broad commodity price rises has been the 
surging crude oil price. Crude oil is by far the biggest commodity market, 
estimated at US$2.1 trillion in 2007, rising to US$3.5 trillion in 2008, based on 
the UBS forecast of US$115/bbl WTI oil price (assuming 100% traded). By 
comparison, the crude steel market is estimated at US$780 billion, rising to 
nearly US$1.1 trillion in 2008, while production of the combined LME metals 
(aluminium, copper, nickel, tin, lead and zinc) was valued at US$350 billion in 
2007, with copper and aluminium making up two-thirds of the metals market 
value. Bulk commodities (coal and iron ore) seaborne trade and associated 
freight markets expect to see rises in 2008 of over 50% to take them close to 
US$300bn in 2008E. The 2008E-07 increment in the oil market is bigger than 
the combined value of steel, LME metals, seaborne bulks and freight markets in 
2007. 


Infrastructure-related demand is 


particularly strong (steel and cement), 
but demand from consumer-related 


sectors is less so (paper) 


The surging crude oil price has also 
contributed to the broad commodity 


price rises 
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Chart 7: Relative size of key commodity markets in 2007 and 2008E* (US$bn) 
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Source: Thomson Datastream, BP, Clarkson, Tex Report 
Note: * UBS forecasts for commodity prices. 


The high oil prices have boosted the global accumulation of the so-called 
‘petrodollars’. From 2003 to 2007, the accumulated net oil revenue of the 
world’s oil exporter totalled US$3,300 billion; in 2008 we estimate (using our 
oil forecast price of US$115/bbl) that met export revenue should clear 
US$1,350 billion. This quantum of money is impacting the demand for materials 
through increased expenditure on infrastructure and energy-related investment 
as well as commodity investment. 


Chart 8: Crude oil prices and metals prices since 1996 
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The threat of demand destruction from higher energy and metals prices in the 
developed world is somewhat offset by the more materials-intensive demand in 
the oil-rich developing world. 


But the broad risk of demand destruction, through the diminution of purchasing 
power or through thrifting or conservation, is real and unknown, given the rise 
in prices over recent years. The following charts highlight the relationship 
between copper and steel demand and world industrial production, and copper 
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Source: Thomson Datastream 


The global accumulation of petrodollars 
is affecting demand for materials 
through increased expenditure on 
infrastructure, for example 


Chart 9: Crude oil and BM equity prices since 1996 
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and steel demand and copper and steel prices. The only comparable period of 
rapid price increases resulting in falling demand was in the 1970s. 


Chart 10: Copper demand growth and world industrial production, 1961-2010E 
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Source: ICSG, Thomson Datastream, UBS estimates 


Chart 11: Copper demand growth and world copper prices, 1961-2010E 
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Chart 12: Copper and steel demand growth compared, 1961-2010E 
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Source: ICSG, Thomson Datastream, UBS estimates 


Chart 13: World steel demand growth and world Industrial Production, 1961-2010E 
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Chart 14: Steel slab prices in US$ (2005 real) and world steel demand, 1961-2010E 
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Chart 15: China’s share of world steel and world copper consumption, 1961-2007 
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Source: CEIC, Chinese Customs Statistics, IISI, ICSG, 


The 1970s analogy with current conditions is compromised by the fact that 
China’s share of steel and copper consumption is more than three times higher 
than the levels of the 1970s. But even in China, the rapid increase in prices of oil, 
iron ore and other metals should raise its materials import bill significantly in 


Even China’s materials import bill 
should rise significantly because of the 
rapid increase in prices of oil, iron ore 
and other metals 


2008 to over 25% of its total import bill. This loss of purchasing power will be 
moderated somewhat by a rising renminbi currency. 


Chart 16: China’s key materials imports to 2101E (US$bn) 


350 
300 + Pulp 
250 | & Chemicals U 
Copper & aluminum 
200 + m Steel & its raw mats 
150 mw Crude oil [ 
‘. | 
100 a 
50 : 


oO co So N 
a a S i=) 
[o>) a oO i=) 
a a N N 
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Chart 17: Materials import as % of total imports to 2010E 
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Source: Chinese Customs Statistics, UBS estimates 


Global supply delayed response 


A lack of supply and the ongoing poor apparent supply response to higher prices 
have also driven global prices in recent years. The low current supply response 
is because of a systemic lack of investment over the past 10-15 years that has 


A lack of supply and a poor supply 
response to higher prices have 
also driven global prices 


resulted in poor inventory of undeveloped resources, supporting infrastructure, 


project development and operating skills. 
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Chart 18: World exploration expenditure and discoveries since 1980 
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Source: BHP Billiton, Metal Economics Group, UBS estimates 


However, the effectiveness of the 
recently increased expenditure in 
exploration and project development is 
muted by higher capex and opex costs 


In recent years there has been greater expenditure in exploration and project 
development, however, the effectiveness of the increased expenditure is muted 
by higher capex and opex costs. These in turn are driven by energy, labour and 
materials, more constrained land access and rising tax and royalty charges, 
physical power and water shortages and by the fact that much of the ‘low 
hanging fruit has been picked’. Furthermore, most projects have long lead times, 
eclipsing five years and in some cases 10 years. 


Chart 19: Capital expenditure estimates for global mining 
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In some current mining projects 
average capex has doubled 
in a 2-3 year period 


The remaining ore resources are characterised by being deeper, poorer in grade, 
further away from infrastructure and more costly to develop. The effectiveness 
of the US dollar-denominated expenditure has been lowered by the rising non- 
US$ currencies and rising costs, as illustrated in the selection of current mining 
projects in which average capex has doubled in a 2-3 year period (Chart 20). 
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Chart 20: Recent capex revisions for current mining projects (US$bn) 
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Geopolitical and environmental constraints 


The uncertain investment environment is not only characterised by very 
uncertain capital and operating costs but also increased geopolitical, industrial 
and environmental risks. The higher prices of commodities have encouraged a 
wide range of project stakeholders, including governments, unions, local 
communities and NGOs, to increase their demands on future and existing 
mining projects. The net impact is projected overruns in time and in costs, and 
operating disappointments. 


Chart 21: Copper case study of supply disruptions 
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Copper’s experience of significant production disappointments in the past five 
years illustrates the gravity of the combination of strikes, falling headgrades, 
power and water shortages, operating problems and extreme weather events that 
have cut expected mine copper production by 5%. The current litany of these 
problems suggests that this level of supply shortfalls could continue in 2008-09. 
The magnitude of the average loss of 0.9mt a year dwarfs the impact of 


2007 
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declining demand, and has kept copper stocks at historically low levels. This in 
turn has supported very strong and volatile prices. 


Faced with such uncertainty, mining management are continuing to deploy their Anda focus on existing resources 
significant cash flows in M&A rather than greenfield project development, _ rather than greenfield project 
further adding to the ongoing supply issues. development 


The focus on existing resource assets is also highlighting the strong country 
differentiation in resources wealth. Russia, US, China and Saudi Arabia have the 
strongest portfolio of energy, metals and agricultural resources on an absolute 
basis; on a per capita basis Saudi Arabia, Canada and Australia are well placed. 


Chart 22: National distribution of resources wealth Chart 23: Commodity currency movements 
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Section 1: 
Sector drivers and valuation 
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The mining and metals sector tends to be more complex to analyse in the 
number of drivers that can affect company performance and hence, profitability 
and stock performance. With so many different products available and very few 
single product (‘pure’) producers, it is necessary to generalise some of the input 
drivers. 


In this section we address the key drivers of both earnings and valuation. In the 
main, with a few noticeable exceptions, these can be split between supply-based 
drivers and demand-based drivers. 


Supply-based drivers 


Consolidation: The mining and steel sectors have seen some of the highest 
levels of consolidation within basic materials since the mid-1990s. This has 
underpinned valuations over the past few years and looks set to continue 
with rising cash flows and increasing strategic competition. Developing 
world companies are becoming increasingly assertive as important players. 
With rising risks and costs, the ‘buy rather than build’ remains attractive. 
Replacement value suggests that many existing assets could be undervalued. 


Industry structure and pricing power: Continued consolidation has seen 
the industry structure in many commodities improve and has led to pricing 
power in some sectors. With tightness in supply a dominant issue we are 
observing a significant rise in pricing power particularly in the steel and 
steel-making raw materials chain, where the apparent ease of passing costs 
through has facilitated these price rises. 


Rising costs: The flip side of pricing power is cost inflation and the mining 
and steel sectors are seeing rapid cost advances in raw materials, power, 
diesel (oil), royalty/taxes and labour. The key risk is potentially declining 
margins. 


Rising disruptions: Rising prices have also raised stakeholder expectations 
such that the frequency and duration of industrial activity has risen in the 
past three years. Additionally, operational disruptions have increased as 
planned maintenance programmes have fallen while weather impacts have 
become more significant. The dramatic 3x price rise in coking coal in 2008 
was directly related to the flood of Australian coal fields. Power and water 
shortages are also increasingly impacting supply. 


Declining reserves: While consolidation is considered to have been a 
positive for the industry, it has led to a halving of the number of exploration 
teams. Persistently low metal prices of the previous decade have resulted in a 
declining inventory of projects, while existing mineral projects face lower 
grades. The phenomenon of lower grades over time is a function of mine 
planning that attempts to maximise cash flows by mining the higher grade 
first. 


Demand-based drivers 


Cyclicality: The mining and steel sectors, in common with all basic 
materials sectors, have been correlated to the global industrial production 
cycle, both in terms of earnings and hence, in terms of stock performance; 
although stocks tend to pre-empt it. 


Key earnings and valuation drivers are 
split between supply- and demand- 


based drivers 
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= Long-term demand trends and intensity of use: Over the past 20 years, as 
the US economy has dominated, metals prices have been decreasing in real 
terms. The advent of China’s growth cycle is changing global consumption 
patterns because of higher intensity of use (IOU) trends. 


m Speculative demand: As commodities prices have increased, speculative 
interest in the commodity asset class has risen, both in direct investment and 
in specialised commodity funds. While most investments are on the futures 
markets and do not directly contribute to physical demand, the exchange 
traded futures (ETF) investments do actually impact physical demand. 


m Stocking and de-stocking impacts: Many investors underestimate the 
impact of stocking and de-stocking cycles on industry demand outcomes. 
Often demand trends at the beginning or end of a cycle can be intensified by 
these effects. In many materials, China’s dominant size and its own stocking 
and restocking cycle can impact global markets, such as copper. 


Supply- and demand-based drivers 


m= The China effect and other emerging economies: China’s accelerating 
growth over the past five years has caught many in the industry by surprise, 
and increasingly China is a differentiator of segments — between those that 
are attractive and those that are not. However, this is a double-edged sword: 
China’s demand is positive but in some commodities, such as aluminium and 
steel, it has been a significant exporter. Again, the relative size of China’s 
market position makes this a significant factor in global markets. The 
balance of domestic consumption and production in other developing 
economies, such as India, Russia and Latin America, also add to volatility in 
global market balances. 


m= The impact of exchange rates: Metals prices and metals’ stock performance 
are strongly correlated to exchange rates and particularly to the US dollar. 
This is primarily because over 70% of materials production comes from 
outside US dollar-denominated regions. As the dollar strengthens/weakens it 
alters the production economics of suppliers and consumers. Alternatively, 
rising currency rates in China, Brazil and commodity-intensive countries will 
affect both supply cost structures and demand appetites. A rising Chinese 
renminbi is seen as positive for global mining and steel markets in that it 
curtails exports and increases capacity to increase imports, including 
commodity raw materials. 


= Infrastructure — transport and energy: Infrastructure investment and 
development continues to lag, not only by the major western countries, but 
also by emerging regions like China and India. The US, Chinese, Brazilian 
and Indian governments have all identified significant infrastructure 
bottlenecks, such as power and ports, and are moving to address them. Some 
of these will stimulate materials consumption, others will help facilitate 
materials industry development. 
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Consolidation 


The mining sector has experienced some of the highest levels of consolidation 
among the basic materials sectors in recent years, with the actual transacted 
deals totalling US$140 billion in 2007. M&A in 2008, with the potential BHP 
Billiton/Rio Tinto merger, could eclipse the 2007 total. 


The mining industry has a strong tradition of consolidation. Over the past 10 
years there have been dramatic changes in the industry; both BHP Billiton and 
Rio Tinto are products of consistent M&A programmes. Xstrata, Vale (formerly 
CVRD), Vedanta and Rusal have also grown significantly through acquisitions. 
We are currently seeing increasing interest from strategic investors and 
sovereign wealth funds that we expect to take an even bigger role in ongoing 
M&A, as seen in Chinalco’s recent acquisition of 12% of Rio Tinto ple. 


Chart 24: M&A estimates for global basic materials sectors, 2005-07 
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The motivation for growth through acquisition rather than greenfield 
development is founded on a range of factors but principally on the profound 
uncertainty of developing large capital projects when final capex, timing, 
operating costs, sovereign risks and end prices are so volatile and indefinable. In 
this context, acquisitions offer more certainty on time and operational 
parameters; the slowness of the market to price assets in consideration of their 
replacement value has also favoured M&A on a value basis. 


Finally, as assets get scarcer because of the downturn in exploration activity and 
project development, existing assets take on a strategic value. The potential 
resource shortfalls in China, India and other developing economies are adding to 
the competition of these scarce and difficult to replace assets. Resource 
empowerment programmes, such as in South Africa, are also adding to M&A 
activity. 


The experience of recent years has taught us to ‘expect the unexpected’; what 
was thought impossible five years ago is now clearly feasible as exemplified by: 


= Unresolved BHP Billiton bid for Rio Tinto at 3.4 BHP for 1 Rio Tinto share. 


m China’s increasing direct interest in offshore assets, including Chinalco’s 
12% stake in Rio Tinto plc and other African and LatAm assets. 


In the mining sector actual transacted 
deals totalled US$140 billion in 2007 


M&A in 2008 is likely to eclipse the 2007 
total 


M&A is favoured over greenfield 
development because of uncertainty in 
project development... 


..and scarcity of assets 
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m Vale’s unsuccessful (as yet) bid for Xstrata. 


m Possible full merger of Rusal and Norilsk Nickel following Rusal’s 25% 
stake. 


m Anglo American’s potential, either as an acquirer or acquiree. 
mu The potential consolidation of Kazakhstan assets of ENRC and Kazakhmys. 


m= Japanese, Korean, Indian trading house interests in direct mining investments, 
like Antofagasta. 


m= Other potential targets including Alcoa, Freeport-McMoRan, Southern 
Copper, Potash Corporation, Cameco, Anglo Platinum and Lonmin because 
of their unique and possibly undervalued resource bases. 


Table 2: Top 25 transacted deals in global mining, 2005-08 


Bidder Target Commodity 
Rio Tinto Alcan Aluminum 
Rusal Sual Aluminum 
Freeport-McMoRan Phelps Dodge Copper 
Xstrata Falconbridge Diversified 
CVRD Inco Diversified 
Rusal Norilsk Nickel (25%) Nickel 
Shining Prospect Rio Tinto Diversified 
Barrick Gold Placer Dome Gold Mining 
Goldcorp Glamis Gold Gold Mining 
BHP Billiton WMC Resources Diversified 
Mubadala/Dubal Emirates Aluminium Aluminium 
Hindalco Novelis Aluminum 
Norilsk Nickel Lionore Mining Diversified 
BEE Sth Africa AngloPlats PGM 


Australasian Resources 


International Minerals 


Diversified Minerals 


Teck Cominco Aur Resources Copper 

Yamana Gold Meridian Gold Gold Mining 
Southern Copper Minera Mexico Diversified 

China interests Gabon Iron ore 

Kinross Gold Bema Gold Corp Gold Mining 
Uranium One Urasia Energy Ferrous Metals 
CVRD Caemi Diversified Minerals 
Xstrata Jubilee Mines Diversified Minerals 
Goldcorp Inc Wheaton River Minerals Ltd Gold Mining 

Areva Uramin Inc Ferrous Metals 


Source: Company sources, UBS 
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The top 25 deals in global mining have totalled US$250 billion since 2005; 
global steel deals, by contrast, have totalled more than US$130 billion. 


Chart 25: M&A activity among key global mining diversified companies, 2002-08 
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Chart 26: Market capitalisation and 2007 revenue for the top 30 global mining companies 
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Consolidation in the global steel industry has had different and more discrete 
drivers. The biggest compelling factor is the advent of ArcelorMittal with a 
capacity of over 120mt per year, while the nearest competitors range below 
30mt/y. Increasing globalisation of the steel markets suggests that 
ArcelorMittal’s competitors will have to further consolidate to compete. 


Another distinct factor in the steel industry has been the energy and 
assertiveness of developing world steel companies in global consolidation. 
Russian, Indian and Brazilian steel companies have acquired assets in the US 
and in Europe to gain access to markets and to leverage their competitive 
advantages into those assets. We expect this will continue again under the 
influence of rising cash balances and increasing strategic competition between 
these companies. 


Asian consolidation remains the laggard. Japanese and Korean companies 
remain suspicious of the consolidation process and have taken steps through 
cross holdings to defend themselves from hostile bids. The political 
environments have also been hostile to the potential loss of national champions. 
Several Asian companies are counter attacking mainly through aggressive 
offshore investments in greenfield facilities (POSCO, Nippon Steel). 


Chart 27: M&A activity among key global steel companies, 2002-08 


LNM STEEL 


2002} Buy's 30% in Arcelor Merger of Arceralia, 
Mittal SA current assets Atbed and Usinor 
Buys current Mittal 
Steel Ostrawa 


ARCELOR TATA STEEL 


100% Tata 
SSL 


CORUS 
Buys Erik Olsson 
and Soner 
Segal SCRL to 
100% 


ESSAR 


2003 
Areal Mita Tubuler 
Products Nippon Steel in China 
Sells 100% UK 


Buys NatSteel 


Merges with ISPAT to Disposes Thainox 
form Mittal Steel 


Buys International 
2005 Steel US 

Buys 37% in Hunan 

Yalin 


Sells 100% Corus 
Tuscaloosa 


Buys 50% stake 
in Segal SCRL 


Acquires De Boer 


Sells 100% 


Buys Warsaw based _ 
Acquires 93% in steel producer Huta Se sda woes econ 
Kryvorizhstal Warsawva 


an pails senha Buys Dolasco Canada 
Buys Jakl Karvina 


Adds 42% Tata 
Steel Thailand 
Mittal Steel and Arcelor merge to form 
Arcelor Mittal 


Acquired by 
Tata Group 


Cagent Power to 
100% 


2007 Ul Buys Algoma Steel 
Sells 100% Stahhwerk Thuringen 
U 
Buys 100% Villacero Tata Steel acquires Corus Group Buys Minnesota Steel 
2008 


Buys 90% Roncheng 
Chengshan Steelcord 


Sells 100% of Sparrons Point 
US 


WwW 


Source: Company sources, UBS 


Buys Steel Corp of 
Gujarat 


Buys remaining stake 
in Essar Steel 


ArcelorMittal’s relative size in the steel 
industry suggests that competitors will 
have to further consolidate to compete 


Developing world (Russia, India and 
Brazil) steel companies have been 
particularly assertive in global 
consolidation 


And Asia the laggard in consolidation 


EVRAZ GERDAU 


Buys Gerdau S4& 


Buys North Star 
Steel 


Buys Gate City 
Steel 


Buys Ru Rebar 


Buys 75% Palini e 
Bertoli 


Buys 25% Highveld 
Steel 

Buys 73% Strategic 
Minerals 


Buys Oregon Steel 
Sells 70% Siberian 
coal 

Buys rest of Palini 
Bertoli 

Buys Claymont Steel 


Buys Fargo Iron 
& Metal 


Buys 83% 
Siderurgica del 
Peru 


Buys 49% Corsa 
Controladora 


Buys 30% 
Centroamericana 


Buys rest of 
Chaparral Steel 


UBS 22 


Mining and Steel Primer 10 June 2008 


Table 3: Top 25 transacted deals in global steel since 2005 


Bidder 
ArcelorMittal 
Nippon Steel 

Tata Steel 

SSAB 
ArcelorMittal 
Arcelor 
ArcelorMittal 
ArcelorMittal 
Voestalpine 
Gerdau Ameristeel 
Ordu Yardimlasma Kurumu 
Angang Steel 
Techint Argentina 
Severstal 

Evraz Group 

Evraz Group 
Tenaris 

Onesteel 

Oak Hill Capital Partners 
Platinum Equity 
Essar 

Essar 

United States Steel 
Nucor 


Nucor Corp 


Source: Company sources, UBS 


Chart 28: Top 30 steel companies market capitalisation and 2007 revenue (US$bn) 
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Consolidation brings other valuation and operational advantages: 


m The increasing product and regional diversification lower earnings volatility 
and operational risk. 


m Increasing global market share of the sector leaders adds pricing power both 
in terms of direct price settlement, as seen increasingly in the settlement of 
raw material prices for steel, and in the pass through of these costs into steel 
prices. 


m The larger market share also confers more effective leadership in supply 
response to weaker demand prices and demand. 


Through these changes in industry structure, it would be fair to suggest that both 
mining and steel sectors deserve some re-rating by the market. 
Industry structure and pricing power 


The actual changes in market share of the top 10 companies over the past 10 
years have varied with materials. 


Chart 29: Market share of top 10 producers in 1995, 2000 and 2007E 
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In the early-1990s, the industry was more fragmented, but by 2007 the top 10 
producers represented over 50% of production in most segments of the industry; 
only zinc, thermal coal, gold and steel stand out as relatively unconsolidated and 
mainly due to the emergence of new global players such as China in the zinc, 
gold and steel industries, and Indonesia in the coal industry. 


Global consolidation in the steel sector is still relatively small mainly because of 
the growing impact of China’s output which is now approaching 40% of the 
world’s total output by 2007. Steel is, however, relatively well consolidated on a 
regional basis in the major producing regions. 


The steel industry does not have a strong record for supply discipline in past 
cycles, having been responsible for overproducing and contributing to some deep 
troughs in the past. Although in recent years supply discipline has not been tested 
in a very buoyant market, driven by developing world demand, there was evidence 
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early in this cycle (2004-05) at ArcelorMittal along with US and Japanese steel 
producers of rationalising capacity to better match supply with weaker demand. 


Changing industry cost structures 


Cost structures also have a major impact on prices and supply. In times of stable 
supply and demand it is the marginal cost of production that ultimately 
determines long-term prices. Costs in recent years have been seriously affected 
by (1) rising structural costs of energy, freight and materials, and (2) local 
infrastructure costs. The relative production costs are also affected by exchange 
rates of the major commodity producers (Brazil, Australia, Canada and South 
Africa plotted below) as measured against the US dollar; in most cases there has 
been substantial appreciation against the US dollar with the exception of the 
South African currency. 


Chart 30: Key cost components since 1990 
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Oil, freight and steel prices have been significantly upwardly volatile since 2003, 
and we believe are underpinning systemic cost rises that are expected to be felt 
in commodity production costs in the coming years. These higher costs will 
likely be felt both in much higher capital costs and higher operating costs. 


The higher capital costs and the interrelationship with underlying prices, such as 
steel and oil, are illustrated in Chart 32 below. The experience of the 1970s, 
when systemic costs of oil and steel rose, suggests that the process costs, such as 
construction, rise over time in response to these rising input costs. We expect the 
steel price of 2007-08, driven by an explosion in raw materials costs, will lift the 
overall capex cost index (CE Index), but is likely to have more leverage on 
materials-intensive subcomponents, such as structural support, as shown below. 
We expect 25-30% inflation in structural supports in 2008, while the overall 
index is expected to advance 15-18%. These inflation factors have been worked 
into the individual cost estimates below. 


Source: Thomson Datastream 
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Chart 32: Plant construction cost indices, 1947-2008 
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The cost structures of specific metals, bulks and steel are illustrated below. 
These charts highlight the differentiating costs in producing these materials; in 
aluminium, alumina and anodes make up over 50% of the total cash costs. 
Electrical power composes nearly 30% of the cash costs in aluminium on 
average. 


We expect 25-30% inflation in structural 
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Chart 33: Aluminium cost structure (US$/t) Chart 34: Copper (from concentrates) cost (US¢/Ib) 
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Given the widespread nature of regional power costs in some regions such as 
China, power comprises nearly 40% of total aluminium cash costs. 


The copper cost structure shown above highlights the processing components of 
costs from mining, milling and treatment and refining costs in refining copper 
from concentrates. The chart also illustrates that gold, silver, molybdenum, 
cobalt and other metals provide additional revenue or credits. To calculate net 
cash operating costs these credits are deducted from the cash, leading to a 
condition that some mines have negative net cash costs for copper. Credit 


Some copper mines have negative net 
cash costs because of credit 
deductions 
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deductions are also a factor in other metals’ processing, such as nickel, zinc and 
lead. 


The cash cost structure of thermal coal since 2002 shows a broad rise in most 
cost components; there has been an effective doubling in nominal terms since 
2002 because of higher labour, fuel and exchange rate appreciation in key 
producing countries. 


Chart 35: Thermal coal average cash FOB cost (US$/t) Chart 36: Crude steel average cost (US$/t) 
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Steel costs since 2002 reflect a modest rise until 2007 but a near doubling in 
2008 because of the dramatic rise in raw materials costs, iron ore, scrap (ferrous 
raw materials) and coke/coking coal (energy/reductant). Direct labour detailed 
above is only 7%, but including indirect labour including marketing would 
suggest that total labour costs approach 20% of average global steel costs. Again, 
regional variation in labour costs would differentiate this. 


The costs of getting bulk materials and steel to market have been inflated in 
recent years by rising freight costs. In most cases, bulk materials and steel are 
sold on a FOB (free on-board) basis whereby the customer (buyer) pays the 
freight. Because of the volatility and aggressively rising prices for freight, 
illustrated in the charts below, producers are increasingly offering more CIF 
(including insurance and freight) sales. 


The freight differential from competing regions is also another marketing factor, 
particularly in iron ore where the freight cost has the total delivered cost of 
Brazilian iron ore 50% higher than Australian iron ore. The Australian iron ore 
producers are seeking to increasingly share in that freight differential. Apart 
from price volatility, some bulk suppliers also incur the costs of ships waiting 
(demurrage). In recent years this has become very significant, given that under 
worst conditions an estimated 15% of the global bulk fleet is parked idle waiting 
to be loaded or unloaded around the world’s ports. 


Steel costs since 2002 reflect a modest 
rise until 2007 but a near doubling in 
2008 


And, rising freight costs have inflated 
the costs of getting bulk materials and 
steel to market 
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Chart 37: Iron ore FOB and total CIF prices to Asia Chart 38: Thermal coal FOB and CIF prices to Europe (US$j/t) 
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The split of costs into material, labour, energy and other are listed in Table 4. 


Table 4: Cash cost composition by materials, 2007E 


Alumina Aluminium Copper Zinc Steel 
Raw materials 39% 49% 27% 25% 52% 
Total labour 13% 10% 30% 26% 20% 
Total energy 33% 34% 28% 40% 20% 


Other 15% 1% 15% 9% 8% 


Source: AME, Brook Hunt, UBS estimates 


Other cost breakdowns refer to splits into mining, ore processing, refining, 
marketing and other activities reflecting the process structure of producing 
metals. Mining costs include the physical extraction of the ore material out of 
the pit or mine, the cost of haulage, as well as the labour costs associated with 
this. The processing in copper and zinc mining includes milling and flotation; in 
nickel, this includes refining and smelting; in iron ore it includes palletising; and 
in coal it includes washing and screening the material. 


In recent years, rising metal prices have shifted labour aspirations significantly, Rising metal prices have shifted labour 
resulting in both rising labour disputes and lost production time as well as aspirations significantly 
above-inflation wage settlements. Given the continuing shortages of metals, we 

expect the significant rise in disputes will continue globally but increasingly so 

in the developing world. Current and potential labour disputes that hang over the 

copper market and constitute a significant component in production disruptions 

were shown in Chart 21. 


Energy is another major cost associated with the mining and metals industry, While energy makes up 20-40%, on 
ranging 20-40%, on average, of total cash costs. average, of total cash costs 


While direct mining is not overly energy intensive, many smelting industries are, 
particularly aluminium and zinc smelting industries. Aluminium is the most 
intensive user of power, consuming 14MWh per tonne of aluminium produced, 
with power comprising 34% on average of total cash costs, ranging from 25% 
(low-cost power) to 40% in China. 
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However, growing power shortages in key producing countries in China and 
Southern Africa have increasingly affected production. Both China and South 
Africa use 5.5% of their total power output on aluminium production. In 2007, 
China comprised a third of global production. 


The relative cost positions of total supply are often summarised in a cost curve, 
plotting supply against cost of production. The costs have traditionally been split 
into categories: C1 refers to cash costs, ie labour, energy, mining, processing; 
C2 costs include the above and depreciation; C3 costs include C2 plus indirect 
costs and interest. C3 is the total cost of production, but C1 is the most 
commonly compared. 


Chart 39: Copper mined cost curves for 2000 and 2007 in US¢/lb for C1 costs 
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Chart 39 illustrates the shift in the cost curve for mined copper between 2000 
and 2007. The negative costs recorded at the cheapest end of the cost curve were 
the result of high by-product credits such as gold, molybdenum and cobalt 
which have risen dramatically and net off from the costs. The curves also 
highlight the low variation in the majority of producers and shows that costs 
only diverge toward the end of the curve. The main change from 2000 to 2007 
has been the lifting of the costs among the marginal suppliers. This is the 
phenomena of most metals in that the new production need to meet rising supply 
comes from lesser quality ore resources. This in turn is a function of the relative 
lack of exploration success over the past few decades. 


Declining reserves 


Consolidation has not been the only cause of the drop in the success of mining 
exploration; 20-plus years of low metal prices, environmental legislation in 
some countries, and high risks for mining companies in others have all affected 
the efficiency of exploration efforts over the past 10 years. 


Chart 40 illustrates the exploration success rate and the exploration expenditure 
levels since 1980. It highlights that not only did exploration expenditure more 
than halve between 1997 and 2002, but that the number of major deposit 
discoveries has substantially dropped off since the late-1980s and early-1990s. 


Growing power shortages are 
increasingly affecting production 


The efficiency of exploration efforts has 
declined over the past 10 years 


The number of major deposit 
discoveries has fallen substantially 
since the late-1980s and early-1990s 
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The return to higher expenditure levels of recent years, stimulated by much 
higher metal prices, is unlikely to deliver new resources that will come into 
production in the next 10 years. It is a case of ‘too little too late’. 


Chart 40: Discovery rates for deposits and annual exploration expenditure, 1980-2007 
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The fall in exploration success rates in the past 10 years is a product of several 
factors: 


Declining metals prices in real terms over a 30-year period, which meant that 
companies were no longer desperate to expand organically. 


The advent of environmental legislation raising the prospect of legacy 
liabilities in traditional mining areas, such as the United States, which would 
lead to costs beyond the life of the mine. 


Land ownership issues, particularly with aboriginal communities in countries 
like Australia and Canada. 


High geopolitical risks in areas such as eastern Europe, Africa and Russia. 


With the downturn in the mining industry over the past 20-30 years, the 
number of graduates joining the industry has fallen. As a result, the ‘brain 
drain’ is a key issue, with a lack of skilled labour affecting not only the 
exploration, but also the production side of the business. 


This failure to discover new world-class operations has, unfortunately for metals 
consumers, come at a time when China’s consumption growth of materials has 
coincided with a recovering world industrial production profile. This has 
contributed to a significant increase in materials prices in the short term 
(2003-08), but is also likely to continue to keep materials prices high. 


Because it can take anywhere between four and 10 years to build a new mining 
operation (after discovery), it is unlikely that the industry will be able to bring 
into operation replacements for the world’s current major operations, such as 
Grasberg, Escondida, Broken Hill, until 2015 at the earliest. 
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In addition, because of the nature and occurrence of many of these deposits, Declining grades also an issue 


grades in many cases are declining annually. Over the past 10 years, copper 
grades have been declining on average by 2% per annum. The reason for this is 
that open pit copper mines are designed to maximise the NPV, creating a 
designed grade decline with time, and 85% of global copper is open pit mined. 


Chart 41: Actual and projected copper grade trends from 1940 Chart 42: Existing global copper production grade trends 
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There are other supply constraints evolving in key markets, often associated 

with changing weather and socio-political outcomes. The pricing outcomes 
illustrate the dominant role supply plays in tight conditions. 


= Thermal coal: Domestic power challenges in both China and South Africa, 
combined with weather-related supply disruptions in Australia, are expected 
to result in a material fall in thermal coal export levels from these countries, 
leaving utility buyers in the seaborne market scrambling for feedstock. 
Global inventories are likely to continue to fall, in our view. 


m Coking coal: Flooding in Australia, the world’s biggest exporter, has 
seriously disrupted mine output of coking coal in 2008, resulting in a 
threefold increase in coking coal contract prices. 


mg Platinum/rhodium: South Africa represents 78% and 86% of global supply 
for platinum and rhodium, respectively. Power shortages are expected to 
meaningfully constrain output from this region over the next several years. 


= Iron ore: Chinese iron ore production growth is decelerating rapidly, we 
believe this to be a function of rising costs associated with a significant 
decline in resource quality. We expect that this could result in a greater 
dependency on foreign sources of iron ore going forward. 


m Steel: According to Chinese Customs Statistics, China exported about 69mt 
of steel in 2007. Given the developing constraints on power and going 
forward, water, we believe that export levels from China could contract 
significantly in 2008, resulting in considerable support for global steel prices. 
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The growing supply and price stresses are also seeing increasing political 
intervention in mining and steel. Governments are moving to protect and/or 
subsidise domestic markets, increase taxes/royalties or regulate pricing regimes 
for domestic industry and/or move to more aggressively acquire foreign 
resources. 


Chart 43: Top 10 countries by resource wealth (production)* 
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It is also increasing investor focus on the political contexts of resource wealth 
and vulnerabilities. Chart 43 shows our estimate of overall resource wealth for 
the 10 most resource-rich nations on earth. This resource wealth is calculated 
using the latest production data available (2007) for energy, industrial metals 
and agriculture, with the average prices experienced for these resources over the 
past quarter. The country per capita listing highlights the relative resource 
strengths of Saudi Arabia, Canada, Russia and Australia. 


Cyclicality 


The mining and steel sectors, in line with all the basic materials sectors, have 
been traditionally considered cyclical sectors; that is rising and falling in line, or 


in pre-emption of the peaks and troughs of the global industrial production cycle. 


For many years one of the best indicators for the global industrial cycle was the 
US manufacturing ISM index (formerly the NAPM manufacturing index). This 
index not only pre-empted industrial production movements in the US but 
because of economic links was well related to European and Asian growth. 


Chart 44 highlights a strong relationship between the ISM manufacturing index 
and the global mining equity index to 2004; the ISM tended to lead and give 
direction to global basic materials equity movements. Since 2004, however, that 
relationship has broken down, as shown in Chart 45 when the cyclical indicator 
was weak while the global mining equity index surged to 2008. 


Growing supply and price stresses are 
resulting in increasing political 
intervention in mining and steel 


Since 2004 the relationship between 
global basic materials and industrial 
production has broken down 
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Chart 44: Global mining index and ISM to 2004 
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We conclude from this that mining and other materials sectors are cyclical but 
are now responding to a different cycle. China over this decade has become a far 
more dominant component in global mining equity behaviour. Chart 46 


2004 


Chart 45: Global mining index and ISM to 2008 
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So while the mining and other materials 
sectors are still cyclical, they are now 
responding to a different cycle 


illustrates an ISM index that has been modified to reflect China’s physical 
activity index (a UBS index) weighted according to steel consumption. In 1997, 
China consumed 16% of the world’s steel, rising to 36% in 2007. The China- 
modified ISM better reflects the ‘take-off? phenomena of the mining index and 


other related indicators. 


Chart 46: Global mining and a China-modified ISM index 
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Because of their different uses, materials have also had different cyclical behaviours; 
gold had generally been considered an early-cycle material, and iron ore a late-cycle 
material. Since 2004, these relationships have become less secure, although in recent 
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And oil has tended to be the key leader 
of materials prices and equity 
sentiment 


times gold has outperformed metals as shown in Chart 47. Over the past five years 
oil has tended to be the key leader of materials prices and of equity sentiment. Again, 
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since 2003-04 crude oil had led most materials, as shown in Chart 48 where oil 


tends to give direction to steel prices. 


This chart also illustrates the change in cyclicality of steel and other materials. 
Cycles for different materials may be of different lengths; for example, steel cycles 
have been shortening in recent years. Cycles are driven by different variables, 
mainly demand, which is amplified by supply issues to varying degrees. Restocking 


drives the amplitude of a cycle. 


Early cycle materials include nickel, aluminium and copper. Traditionally, steel is 
more of a mid-cycle material and bulk materials, like coal and iron ore, are generally 
considered to be later cycle, with zinc seen as the most late-cycle base metal. 
However, the rising influence of China, where steel and metals consumption growth 
has outstripped other materials, has tended to modify those traditional relationships. 


Chart 47: Metals and gold prices, 1988-2008 
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Chart 49: Metal prices and mining equity index to 2008 
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Chart 48: Steel and oil prices, 1988-2008 
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Chart 50: Steel prices and steel equity index to 2008 
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Valuation and share price performance have previously been related to the 
cyclicality of sectors. The perceived wisdom was that the best time to buy the 
steel sector was as pricing neared trough levels, and the best time to sell was 


when pricing neared its peak. However, the lack of such defined peaks and 
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troughs, as illustrated in the China modified ISM index, has resulted in less 
compelling cyclical signals to buy and sell. 


Long-term demand trends and intensity of use 


The discussion above suggests a significant change in the way the performance 
of the mining and steel sectors has been linked to the secular change in the ways 
materials are being used. Most materials consumption on a national basis has 
followed the so-called ‘S-curve’ where the intensity of use (IoU) of materials 
consumed per capita changes rapidly in the early stages of industrial 
development, measured as GDP output per capita. This phenomenon was 
observed in the US economy and in the Asian miracle economies (Japan and 
Korea) as shown in Chart 51 and Chart 52. 


Intensity of use (loU) measures the 


materials consumed per capita 


Chart 51: US steel loU of steel vs GDPicap, 1900-2007 Chart 52: Japan loU of steel vs GDP/cap, 1957-2007 
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US steel demand trends from 1900 to 2007 illustrate that in the early stages of a 
country’s development, materials consumption per capita increased rapidly for a 
relatively small increase in GDP per capita, whereas later in its development this 
slowed; and, as the US moved to a services-dominated economy in the 1970-80s, 
the intensity of use fell away. Similar patterns were observed in Japan. 


The analysis of China, and more recently India and other developing countries 
(the Next Billion), highlights both the rapid growth and the size of the impact 
that these countries are having on global IoU patterns. Chart 53 compares China 
and India’s IoU of steel with Japan and Korea’s at comparable stages of 
economic development. The chart illustrates that on a real GDP per capita basis 
China and India are more premature in their steel development than Japan and 
Korea. This could be partly because of the inadequacy of real GDP in measuring 
the Chinese economy. A purchasing parity basis of GDP determination for 
China gives a better match to the experiences of China. 


The aggregation of China and the rest of world into global IoU charts highlights 
probably one of the most important trends in global basic materials. Chart 54 
shows the global intensity of use of steel from the 1950s; in 1960s and early 
1970s the world used steel relatively intensively per unit of global GDP output. 
With the advent of the oil crisis in the 1970s and the shift of the developed 


Rapid growth in China, India and the 
Next Billion is having a significant 


impact on global loU patterns 


We model c8% pa steel consumption 
growth in China and India for the next 


10 years 
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economies into post industrial growth, ie greater dependency on services, by the 
1990s the IoU of steel fell 30% and, surprisingly, was relatively stable at these 
levels. 


From around 2002-03, the pattern of global steel consumption showed a 
significant rise; in fact by 2007 the world’s steel consumption per unit of global 
GDP had risen by 15%, mainly because of China’s rapid growth in steel 
consumption. Chart 53 shows that China’s steel consumption had grown to 
325kg/capita by 2007. Our modelling, based on 8% pa growth in China and 
India for the next 10 years, suggests that the consumption trends will continue to 
the point that global steel IoU eclipses that of the 1960s. 


Such that the global steel loU could 
eclipse that of the 1960s 


Chart 53: Asian loU of steel in ticapita Chart 54: Global loU of steel to 2007 actual, to 2015 estimates 
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The patterns seen in steel have been reflected in other commodities although 
they have been more pronounced in steel because of China’s rapid ascent in its 
share of global steel consumption. Chart 55 and Chart 56 illustrate aluminium 
and copper IoU trends over the past 50 years. 


We believe the patterns of Chart 54 explain a lot about the current conditions of 
both supply and demand, and resulting commodity and equity prices. For the 
period of declining IoU from the 1970s, not only did commodity and equity 
prices fall, but also the investment in the renewal of resources fell as well. The 
surprised demand shifts of the 2000s were co-incident with a long period of 
underinvestment in the discovery, development and related infrastructure of 
commodity supply. 


The projections of IoU and the continuation of tight supply conditions suggest 
that prices of both commodities and their equities will continue to rise for 
several years to come, reversing the long-term trend of declining materials 
prices in real terms; in turn we believe this will significantly affect long-term 
material price forecasts and hence, valuation, particularly in the context of DCF 
valuation methodology. 


The patterns seen in steel are more 
pronounced because of China’s 
rapid ascent in its share of 

global steel consumption 


loU projections and continued tight 
supply suggest that prices of 
commodities and their 

equities will continue 

to rise 
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Chart 55: Global aluminium loU per unit of global GDP Chart 56: Global copper loU per unit of global GDP 
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The charts above also reflect the differing market shares enjoyed by metals, 
driven by specific applications and properties. Aluminium has enjoyed a 
consistent secular rise in its consumption because of its versatility and 
lightweight advantages. It is used in the manufacture of autos, in aerospace, in 
electrical machinery and equipment — all uses likely to be affected by a 
downturn in industrial production. Aluminium may also be used in the building, 
power and packaging industries, which are less likely to be affected and 
therefore are deemed more defensive in a downturn. 


Consumer applications tend to be more defensive than industrial applications 
during a downturn. The global average end-use for key steel and metals are 
shown in Table 5. We note that these are global average percentages of end-use, 
however, there are clear regional variations according to the level of 
development of the particular economies, and this comes back to the issue of 
higher growth of intensity of use in developing economies. 


Table 5: Summary of average end-uses for steel and metals 


Consumer applications 


Packaging Jewellery Investment 


2010E 
2015E 


Other 


Industrial applications 
Construction Transport Electrical Machinery Alloys Chemicals Other 

Steel 44% 17% 15% 8% 4% 
Aluminium 15% 35% 8% 10% 5% 
Copper 39% 10% 22% 14% 

Gold 12% 
Lead 80% 2% 8% 10% 
Nickel 23% 14% 8% 10% 26% 
Zinc 45% 25% 7% 

Tin 34% 26% 24% 16% 
Platinum 36% 6% 4% 13% 
Palladium 60% 14% 5% 2% 


Source: AME, Brook Hunt, company data, UBS estimates 
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Chart 57: Steel consumption in US/EU, 2007 


Chart 58: Steel consumption in China, 2007 
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Speculative demand a continuing driver 


Over the past few years there has been growing investor interest in the 
commodity asset class and how it can leverage the big global macro themes of 
developing world urbanisation/industrialisation, resource and energy scarcity 
and the growing interface with environment limits. 


Capital inflows into commodity index product markets have grown to an 
estimated US$200bn, as shown in Chart 59. Chart 60 highlights that the growth 
rate of funds flow is driven by the performance of commodity index funds. 
Given the extent of capital moving into commodity markets, there has been 


growing concern that these funds are distorting price levels for some 
commodities. 


Chart 59: Estimated fund inflows to commodity index product 
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Chart 60: Fund inflow growth and S&P GSCI performance 
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The impact at the absolute level of pricing remains uncertain. A comparison of 
the performance of some selected exchange-traded commodities (oil, gold and 
wheat) with some selected non-exchange-traded commodities (coal, steel and 


iron) in Chart 61 and Chart 62 shows that both groups of commodities have 
appreciated 3-5x over the past five years. This suggests little price bias coming 


However, a comparison of exchange- 
traded versus non-exchange-traded 
commodities suggests little price bias 
from speculators 
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from speculators and that the dominant drivers of prices are the fundamental 
supply/demand or availability drivers. 


Chart 61: Selected exchange-traded commodities Chart 62: Selected non-exchange-traded commodities 
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Nevertheless, speculators do have an impact on the shorter-term key markets, Nevertheless, speculators do affect the 


shorter-term key markets, such as 
copper and gold 


such as copper and gold. To that end, speculative positions on COMEX and 
NYMEX are convenient indicators of shorter-term flows. The Commitment of 


Traders Report (COTR) is widely followed for gold, platinum, palladium and 
copper. 


Chart 63: COTR for gold Chart 64: COTR for copper 
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Often speculative moves can have a major impact on the market, particularly at 


points where the net short or long position hits record levels, stimulating an 
overcorrection. 
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Stocking and de-stocking affects cycles 


Many investors underestimate the impact of re- and de-stocking on demand 
cycles, but it is an important contributor, magnifying both the positive effects of | underestimated by the market 
an upcycle and the negative effects of a downcycle. 


Stocking and de-stocking are often 


The period 2000-02 saw a strong de-stocking event in US and OECD business 
inventories. The advent of Just-in-Time inventories and the availability of raw 
materials saw the need for large inventories to fall away and materials demand 
growth in the developed world stagnated as a result. However, the onset of 
China’s large growth event and the simultaneous recovery in the US, Europe 
and Asia over the past two years has seen a strong re-stocking event as metals 
users realised that suddenly the availability of raw materials was not so certain. 
The 2007-08 slowdown in the US has only been manifest in the auto inventories 
not in a general slowdown in business inventories. 


Chart 65: US business and auto inventories, 1996-2008 
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Business inventory re-stocking is 


The re-stocking of business inventories has been strongly correlated with the de- ; 
closely correlated with exchange 


stocking of LME metal inventories and illustrates the important impact that 
inventory restocking can have on a cycle as shown in Chart 66. inventory de-stocking 


Chart 66: LME base metals inventories vs US business inventories, 1996-2008 
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China and other emerging economies 
China's demand - a key aspect of world 


China’s demand story has dominated materials markets over the past five years. : 
materials markets 


CAGRs for many materials have been in high double digits and, while the 
world’s demand for materials lagged, China was always there (in the past five 
years) to buoy global demand growth. 


However, it is not just China’s demand that has been relevant. It is also supply. China’s impact as a producer is often 
And China is also a major supplier, particularly in areas involving processing. It underestimated 

has been a net exporter of aluminium, steel and thermal coal, and a net importer 

of iron ore, copper, zinc and nickel. Its significant processing expansion has 

driven the rapid growth in raw materials, such as iron ore, alumina and copper 

and other metal concentrates. 


Table 6: Key China imports and exports over the past 10 years 


1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 1oyr 
Key imports in million tonnes COG % 
Iron ore 52 55 70 92 111 148 208 276 325 384 22% 
Zinc -0.4 -0.6 -0.6 -0.2 0.0 0.1 0.3 0.5 0.4 1.0 13% 
Copper 0.6 1.1 1 2.2 2.5 2.9 2.9 3.4 2.8 4.0 21% 


Key exports in million tonnes 


Steel 8 -10 -10 -19 -22 -35 -13 0 33 52 40% 
Aluminium 0.4 1.0 17 0.7 0.4 0.4 0.5 0.6 0.2 0.2 7% 


Thermal coal 30 31 49 79 59 67 65 48 25 5 -16% 


Source: Chinese Customs Statistics; zinc, copper, aluminium includes trade in all forms (metals, concentrate, scrap) 


Chart 67: China’s share of global supply, 2007 Chart 68: China’s share of global demand, 2007 
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China’s demand for raw materials is one the biggest issues in global resources. China’s demand for raw materials is 
Its demand has been responsible for dramatic price rises in iron ore and freight; one of the biggest issues in global 
it has also prompted Chinese investment into alternative raw material sources in resources 


its aluminium and nickel industries. In the past two years the amounts of bauxite 
and nickel ore used have surged. 
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China’s relative size to global markets is also creating conditions where its _And its relative size to global markets is 
stocking and destocking can significantly affect global markets. In copper, also creating conditions where its 
China destocked its copper inventories in 2006 in the face of what was then _ stocking and destocking can 
perceived to be an unsustainable copper price. This activity resulted in an __ significantly affect global markets 
apparent negative consumption growth (Chart 70). However, this was 

unsustainable and China re-entered the global copper market with rising imports 

in 2007, and apparent consumption growth peaked at 40%. The aluminium and 

steel markets behave similarly in that Chinese trade flows can impact and, in 

some cases, drive global markets. 


Chart 69: China’s key raw material imports Chart 70: Apparent consumption of steel, copper, aluminium 
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Chart 69 highlights China’s overall dependency on key raw materials imports 
including oil, iron ore and metals. This chart illustrates the dramatic growth in 
these imports in dollar terms — up nearly 5 times since 2002. Rising commodity 
prices, with oil, iron ore and metals up over 50% in 2008, are likely to further 
inflate this import bill. 


Will a slowing China hurt the mining and steel industries? We expect that 
materials where China can overproduce are more at risk from those areas where 
China does not have adequate reserves, such as copper concentrate, iron ore and 
hard coking coal. In processed materials, such as aluminium and lower value- 
added steel products, there is risk if China slows. 


Over the long term, we expect China’s materials consumption to continue to = Over the long term, we expect China’s 
grow at double-digit rates, driven by the primary driver of materials materials consumption to continue to 
consumption at a certain stage in development/urbanisation. grow at double-digit rates 


Urbanisation trends in other economies, such as Japan and the US, accelerated in 
the 1950s. This is similar to the urbanisation growth that China is now 
experiencing. The United Nations’ forecasts suggest that in the next 10-15 years 
China could continue to expand at a rate comparable to that which the US and 
Japan underwent in the 1950s. 
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Chart 71: Urban population ratios for key countries, 1900-2007 
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Source: UN, World Bank, UBS 


The urbanisation ratio also helps to answer the question of which countries 
could show growth similar to China’s. Will it be Russia, Brazil maybe, or India? 
Chart 72 shows that both Brazil and Russia are already urbanised compared to 
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Chart 72: Urban population for developing countries, 1960-2007 
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Source: UN, World Bank, UBS 


Brazil and Russia have less growth 
potential in terms of urbanisation 
than India 


China and India. In Brazil’s case there is upside, because the quality and the 
consumption levels of its urbanisation are low. Russia, however, we believe has 
limited urbanisation growth, while its energy and infrastructure are likely to be 
growth catalysts. We believe that India has significant upside to follow China’s 


lead through rising urbanisation and infrastructure upgrades. 


Chart 73: US steel consumption vs urbanisation, 1900-2007 
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Chart 74: China aluminium consumption vs urbanisation 
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Source: AME, UN, World Bank, UBS estimates 


We expect China’s materials growth story to continue to be a major driver for 
materials, but not necessarily a positive one. We believe that population growth 
and urbanisation are key drivers of demand, and we feel that India is likely to be 


the ‘next China’, although it is currently some 5-10 years behind China. 
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Exchange rate effects 
70% of materials are produced outside 


Currencies significantly affect mining and steel companies’ profitability. Both 
of US dollar-denominated regions 


the global mining and steel sectors’ relative equity performances have related 
well to the US dollar; a weak US dollar against the euro since 2001 has 
corresponded to a rise in the relative performance of both mining and steel 
equities as shown in Chart 75 and Chart 76. 


Chart 75: Relative performance of World Mining vs US$:€ Chart 76: Relative performance of World Steel vs US$:€ 
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This phenomenon can be partially explained by the fact that metals and steel are § A weaker US dollar has tended to be 
generally traded in US dollars, but many mines and steel mills are located in | accompanied by higher US dollar 
non-US-dollar-denominated regions. A weaker US dollar has tended to be prices 

accompanied by higher US dollar prices and, in most cases, leveraged margins. 


Chart 77: Materials production split into US$-linked and non-US$-linked currencies 
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If the US dollar remains structurally weak because of US debt, then it is likely 


that materials prices will remain significantly higher than in the previous decade 
because higher relative costs at producers will keep prices high. 
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While most commodities prices are related to the US dollar, they tend to lag US 
dollar moves. Gold, in its role as an asset class, has seen the closest relationship 
to the US dollar in the past three years. 


Chart 78: Gold and US$:€ Chart 79: Metal price index and US$:€ 
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Impact of infrastructure development 


As we have already discussed, urbanisation and infrastructure are likely to be 
major drivers for the Chinese economy over the next 10-15 years. However, we 
believe that infrastructure development is likely to be a driver of global 
materials supply and demand trends, not only in China. 


For the past 5-10 years, infrastructure development (power, public transport, 
roads) has been neglected in a number of developed and developing regions. It is 
only in recent years that US non-residential construction has started to pick up 
and that other governments have identified infrastructure investment as a major 
growth area. 


The global power shortages in China, India, South Africa, LatAm and Europe 
continue to emerge as a key infrastructure challenge over the next 5-10 years. 
Alternative energy systems that are likely to be accelerated to meet carbon 
abatement targets should also lift construction demand. Alternative wind 
generated power is particularly material-intensive (steel, copper, aluminium) 
with an IoU 5-10 times conventional power systems. 


Other major infrastructure projects involve improved water management, 
including collection, distribution and desalination projects. China and India are 
also focusing on rail and energy pipelines. 


This focus on infrastructure provides problems and opportunities for materials 
producers. In the near term, the bottlenecks in transport and power mean that 
costs for producers are higher, but in the longer term, development of 
infrastructure relies on materials. This greater emphasis on infrastructure over 
the coming years should further stimulate consumption of industrial materials. 


Source: Thomson Datastream 


Infrastructure - a driver of global 
demand trends 


Infrastructure development has been 
neglected in recent years 


Global power shortages continue to 
emerge as a key infrastructure 
challenge over the next 5-10 years 
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Valuation methodology and trends 


The three most common valuation multiples used in the mining sector are 
EV/EBITDA, P/NPV and PE. In the steel sector EV/IC tends to be used rather 
than P/NPV. The volatility and cyclicality of the sector and the question of 
whether we are in an environment secularly different from the past 30 years, 
however, makes the investment reading of these multiples difficult. 


Chart 80 illustrates the global mining index PE ratio from 1970. During the 
period of higher inflationary conditions, PE ratios were subdued as investor 
confidence in the quality of earnings diminished. As inflation eased, the global 
mining sector appears to have moderately re-rated. However, there has been no 
real re-rating over the past five years of rising and more durable earnings. The 
PE relative to the total equity index (Chart 81) suggests some recovery back to 
historical levels, a c10% discount to the market, but again no real re-rating 
recognition of the secular changes of the past five years that have affected the 
sector. We believe the market may have been inadequate in the way it has priced 
mining equities in recent years. 


Chart 80: Global mining equities PE and US CPI growth 
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Chart 81: Global mining equities PE relative and US CPI growth 
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In the past five years there has been no 
real re-rating recognition of the secular 
changes that have affected the sector 
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Another useful way to look at sector valuations is by inverting the PE in order to 
derive an earnings yield. In Chart 82 the global mining earnings yield is plotted 
against the US three-month treasuries. Global mining yields have tended to 
follow bond yields probably due to mining sector valuations being highly 
influenced by economic conditions, however, in recent years we are once again 
starting to see the rising influence of non-US factors, such as China. 


Chart 82: Global mining equities earnings yield and US three-month treasuries 
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Source: Bloomberg, UBS 


The improving margins in global mining in the past five years can be illustrated 
by looking at some specific company examples. Because of industry 
consolidation and restructuring, long time series data is limited and in most 


cases starts in 1978; only for Alcan (recently bought by Rio Tinto) do we have 
sufficient data on free cash yield’ from 1970. 


Chart 83: Rio Tinto free cash yield Chart 84: BHP Billiton free cash yield 
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Source: CRU, UBS estimates Source: CRU, UBS estimates 


"Free cash yield = free cash flow / year-end market capitalisation where free 
cash is operating earnings + depreciation - maintenance capex. 
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Chart 85: Alcoa free cash yield Chart 86: Alcan free cash yield 
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The large diversified producers have historically demonstrated lower free cash 
volatility than pure-play mining companies, such as Alcan/Alcoa, and their 
accumulated yield over 10-year bonds has been the most consistent over the past 
five years without any reflections in most multiples. As it happens, the dividend 
yield has also been less volatile. 


Similarly, the EV/EBITDA multiples for European mining shown in Chart 87 
and Chart 88 also highlight the lack of valuation recognition for the environment 
of elevated prices seen in the past three years. 


Chart 87: Mining EV/IEBITDA ranges from 1998 to 2008E Chart 88: Mining EV/IEBITDA and metal prices 
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Other cash flow multiples, such as EV/OpFCF and P/CF, are also useful in 
mining valuations when comparing them to other basic materials sectors. The 
appendix contains definitions of UBS’s core EV multiple calculations. 
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Chart 89: Mining P/NPV for key stocks 
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Another popular valuation tool in global mining is a DCF valuation. This is the 
primary valuation tool used by the mining industry in its decision making 
analysis. For investors it is a useful indicator of value inflection points. A 
P/NPV of less than one suggests that a company is undervalued, but while NPVs 
are useful for establishing price targets (in combination with other metrics like 
sum-of-the-parts or earnings-based multiples) they often tend to underestimate 
share price momentum. Chart 89 illustrates that Xstrata has traded at higher 
P/NPV multiples because of its aggressive growth strategies and more recently 
as a potential take-out candidate. 


UBS publishes extensive valuation comparisons that look at valuation, 
profitability, momentum and productivity measures on a weekly basis for 
mining, steel and basic materials. Table 7 illustrates some of the key multiples 
reviewed in the UBS proprietary valuation sheets. 


Table 7: Global steel, mining and basic materials valuation parameters 


DCF is commonly used in the mining 
sector 


Performance Valuation Profitability Momentum Operating 
Absolute EV / revenues (%) EBIT margin (%) EBITDA growth (%) EVit 
Relative EV / EBITDA (x) Pre-tax margin (%) OpFCF growth (%) EBITDA/t 
High- low EV/EBIT (x) Net margin (%) NAV growth (%) EBITDA/employee (US$'000) 
Peak to trough EV / invested capital (x) ROIC (EBIT) (%) Fixed assets/revenue (%) Capex / depreciation & amort (x) 
EV / OpFCF (x) UBS ROE (net) (%) Net debt/(cash) / equity (%) 
PIE (x) NWC to revenue (x) EBITDA / net debt/(cash) (x) 
P/CEPS (x) Div yield (%) EBIT / net interest (x) 
P/BV (x) Net debt/equity (%) 
Source: UBS 


Global and regional matrix comparisons of companies and sectors using a range 
of these parameters allow the identification of valuation anomalies. Chart 90 and 
Chart 91 are examples of these charts, highlighting relative cheap and expensive 
stocks in the global steel valuation report. Chart 92 and Chart 93 illustrate some 
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of the physical parameters, such as size and production costs compared to 
financial ratios. 


Chart 90: Global steel companies EVIIC vs ROIC, 2008E Chart 91: Global steel companies EVit vs EBITDA/t, 2008E 
8.0 9,000 
7.0 eS G000 26a =4 444454354554 455445eeeeeec = 
a 
6.0 2 7,000 +-----------------------------] 
© 6000 | Expensive = 
R 5.0 u 
OC 2 5,000 
4.0 rol 
R = 4,000 
3.0 % 3,000 
(oD) F 
Cc 
2.0 iS 2,000 
~~ 
1.0 ct 1,000 
0.0 0 
5 25 A5 65 35 105 0 100 200 300 400 500 600 700 800 
(EBIT) ROIC % EBITDA/ tonne steel production (US$A) 
Source: UBS estimates Source: UBS estimates 


These analyses highlight interesting stock anomalies that require further review 
to ascertain whether the anomaly is a genuine stock valuation opportunity. 


Chart 92: Global steel companies EV/EBITDA vs growth, 2008E = Chart 93: Production (size) vs production cost, 2008E 
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Section 2: Major indicators 
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Key indicators of global mining and steel equity 
performance 


Profits and profit growth are the single most important drivers of share prices. 
Profits are the difference between price and cost, multiplied by volume. As such, 
anything that affects one of these variables will in tum have an effect on share 
prices. In this sense, we look to macro and industry variables to frame our view 
on valuations. 


Timing is essential in the sector, particularly because equities are forward 
looking and pre-emptive. However, as mentioned earlier, the traditional 
indicators have become less compelling because of the growing influence of the 
rising scarcity of resources, and China’s increasing leverage in both production 
and consumption. As a consequence, we have modified the set of leading 
indicators that have historically been useful for predicting the equity 
performance of the mining and steel sectors. 


We consider these major lead indicators for mining and steel equity 
performance: 


m= Crude oil prices 

m= Metals prices using the MGMI 

m Steel prices, particularly Chinese steel prices 
m Chinese trade flows and trends 

m= The US dollar and commodity currencies 

m= Bulk freight rates 

m USISM and associated indicators 


m OECD industrial production 


Timing is essential 
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Crude oil price 


Chart 94: World mining index and crude oil prices Chart 95: World steel index and crude oil prices 
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Explanation 


The crude oil price seems to have assumed de facto leadership of the broad 
commodity and related equities. The oil prices, we believe, have risen because 
of tight supply conditions (a product of low capex, a declining resource base, 
and geopolitical constraints), rising incremental demand in China and the 
developing world, and investor interest in this biggest commodity asset class. 
All three factors are present in other commodities and their equities but oil 
appears the most leveraged to all three. Steel’s relationship to oil also is linked 
because steel demand is stimulated by energy-related construction. 


Key periods 


Oil’s leadership was manifest from about 2003. There have been periods in 2006 
when the mining and steel equities looked through oil’s price correction but oil 
leadership of resources and commodities sentiment has been powerful into 2008. 


When not to use it? 


We expect the oil price to be a powerful trend/technical indicator and short-term 
fluctuations may confuse. Some suggest oil is not a lead indicator but rather a 
co-incident indicator. 


Future - still useful? 


We still believe that if the oil price continues to trend higher it will underpin 
positive sentiment in the metals and steel sectors. On the other hand, if the oil 
price retreats, either through slower demand or alleviation of tight supply, then 
we believe the broad mining and steel equities will also retreat. 


Other related indicators 


China’s oil imports; there has been a good correlation between global oil prices 
and China’s net imports. 


The crude oil price has assumed de 
facto leadership of commodity equities 


UBS 53 


Mining and Steel Primer 10 June 2008 


Metals prices (MGMI) 


Chart 96: Metal prices and world mining index 
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Explanation 


The Metallgesellschaft Metals Index (MGMI) covers six base metals traded on 
the London Metal Exchange. The weighting of each metal — aluminium (42.6%), 
copper (25.4%), zinc (16.0%), lead (13.6%), nickel (1.9%) and tin (0.5%) — was 
calculated by comparing each metal’s consumption in the western world with 
the total consumption of all six metals in the base year, 1985. It is priced in US 
dollars. 


The price of metals is directly linked to the profitability of mining companies — if 
prices go up, then cash flow and hence profits generally increase (excepting the 
effect of exchange rates); if prices go down the opposite occurs. Hence, this is a 
widely monitored index and usually moves in line with mining equities. 


Interestingly, the metals index correlates well with world steel index despite the 
fact that there is no direct linkage to steel companies’ earnings. This illustrates 
that metal prices are a robust indicator of broad industrial demand — a common 
driver of steel. 


Key periods 

The fall in metal prices in early 1996 and again in mid-1997 heralded large-scale 
declines in mining and steel equity prices. The run up in metal prices in early- 
2003 to 2007 led both equity prices rise to 2007 and the retracement in 2007. 
When not to use it? 


In early the 1990s, the equity indices appear to have second-guessed an 
improvement in metal prices. In early 1996, a significant dip in metal prices did 
not presage a fall in mining equities. We reiterate that the mining sector is a 
complicated sector and suggest that no single driver of equity prices exists. 
Future - still useful? 

We believe this is still useful and the availability of metal prices data (daily 
prices and stock levels) aids its use. 


Other related indicators 


Gold price, metal inventories, other price indices such as Reuters CRB Index. 


World Steel Index lhs 


Source: Thomson Datastream 


Chart 97: Metal prices and world steel index 
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Metal prices are a robust indicator of 
broad industrial demand 
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Chinese steel prices 


Chart 98: World mining index and crude oil prices Chart 99: World steel index and crude oil prices 
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Explanation 


China is now the centre of the global steel business, with approximately 38% of 
global production and consumption. In 2007 it was the world’s biggest trader of 
steel. Increasingly, Chinese steel prices are taking leadership both in global steel 
prices and in global equity sentiment. The price differential between China and 
other major steel regions, such as the EU and the US, is also assuming a 
significant lead role in assessing likely global trade trends. 


Key periods 


Chinese steel prices have assumed a global influence since 2002 where they led 
the substantial recovery of global steel equities. In 2007-08 it was the strength in 
Chinese steel prices that appeared to underpin the very strong rebound in global 
steel equities. 


When not to use it? 


Chinese steel prices were not useful in 2005-06 because their behaviour was 
more driven by domestic influences, namely the domestic credit crackdown. 


Future - still useful? 


We increasingly look to the daily price series now developed in China for the 
range of steel products as an early lead indicator of Chinese steel market 
balances and, by inference, global market balances. We believe a significant 
inflection in Chinese steel prices would have significance for global steel and 
mining equity performance. 


Other related indicators 


China’s oil and copper imports; there is interesting correspondence between 
these indicators and they help in discerning whether steel prices have been 
influenced by domestic or global balances. 


Chinese steel prices underpinned the 


2007-08 rebound in global 
steel equities 
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Chinese trade flows 
Chart 100: China net imports of steel and aluminium 3mma 
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Explanation 


China’s trade in key commodities has increasingly affected global balances. 
Furthermore, those trade patterns and inflection points have pre-empted balances 
and prices in global markets. The six most affected metals are steel, aluminium, 
copper, zinc, thermal coal and crude oil. Chart 100 and Chart 101 plot the net 
trade for metals and their products; they exclude flows of raw material (scrap 
and concentrate) that comprise a significant amount of the traded materials. 


Key periods 


Inflection points in these trade trends have been significant, including in 2000 
when China moved to being a net exporter of aluminium; in 2005 when China’s 
net steel import peaked; in 2001 when China peaked as a coal exporter; and in 
2006 when China de-stocked in copper in response to rising international prices. 


When not to use it? 


The series plotted above are three-month moving averages and as such still 
represent significant volatility on a monthly basis and therefore the 
determination of trend inflection may take several months before confirmation. 


Future - still useful? 


We continue to monitor these trade flows on a monthly basis in our Chinese 
Customs Statistics review. With potential industrial rationalisation in China in 
steel and aluminium, these statistics should provide early confirmation of the 
effectiveness of Chinese policies in this regard. Short-term global market 
fluctuations in copper, zinc, oil and coal will be affected by these statistics. 


Other related indicators 


Other China trade data including pulp, platinum, PVC, cement and others tend 
to mirror and corroborate messages derived from the six primary trade materials 
listed above. 


Jan-02 


Chart 101: China net imports of copper and thermal coal 3mma 


Thermal coal mtihs | 
Copper ktrhs 


Jan-04 Jan-06 Jan-08 


Source: Chinese Customs Statistics, UBS 


Steel, aluminium, copper, zinc, thermal 
coal and crude oil are most affected by 
China trade 
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US dollar and exchange rates 


Chart 102:World Mining index relative and US$:€ Chart 103: World Steel index relative and US$:€ 
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Explanation 


During periods of a strengthening or strong US dollar, mining and steel equity 
performance tends to suffer. In times of a weakening US dollar, performance is 
generally better. There are several reasons for this: 


m Weak commodity currencies such as the euro, Australian dollar, rand and 
Real mean that producers based in countries outside the US have lower 
relative costs and higher margins, ie, local currency-denominated costs and 
US dollar revenues. This is more likely to stimulate overproduction and can 
result in lower metal prices. As the dollar weakens, operations outside the 
US become less profitable and can be forced to close in some cases. 


m A weaker dollar boosts demand in non-US dollar denominated currencies, 
since materials prices in those regions are relatively weaker. As a result, 
there is support for price rises and stock performance can improve. 


Key periods 


The strengthening US dollar in the 1997-2001 period was concurrent with 
poorer performance in the mining and steel sector, but since the dollar started to 
weaken in mid-2002 to 2008, the sectors have outperformed the general equities 
index. 


When not to use it? 


This is generally a useful indicator in most conditions. 


Future - still useful? 


The relationship is useful both as a long-term trend and also as a shorter-term 
trading indicator; if the US dollar strengthens, mining and steel equities tend to 
trade lower. 


Other related indicators 


Other key commodity currency indicators are the US dollar/Australian dollar, 
South African rand/US dollar, Brazilian Real/US dollar and now the Chinese 
renminbi. 


When the US dollar is strong, mining 
and steel equity performance 
tends to suffer 
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Bulk freight rates 


Chart 104: Baltic freight index and World mining index Chart 105: Baltic freight index and World steel index 
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Explanation 


High freight rates are an indication that large quantities of material are being 
moved around. This can be movement of cargoes such as grain, but may also be 
due to demand for bulk materials such as iron ore, coal and alumina/bauxite. 
Freight rates are seen as a broad indicator of trade volumes and, by inference, 
industrial activity. 


Key periods 


The upturn in freight rates in late 2002 was one of the earliest indicators that the 
China demand story was going into overdrive. China’s booming demand for iron 
ore and alumina in particular was seen as a driver of the high freight rates. The 
fact that global industrial production was falling but freight rates were rising 
illustrated its powerful leadership as an activity indicator. The measure was of 
limited use in the 1990s when there was neither the China driver nor a tightness 
in bulk shipping capacity to move the freight index. 


When not to use it? 


Since it is not possible to tell just from the freight rate what cargo is being 
carried, it is important to make sure that it is metals cargo that is causing the step 
up or down. 


Future - still useful? 


Yes it is useful, but be aware that cargoes other than metals are carried (for 
example, grain). The rising capacity of bulk shipping expected in coming years 
may mute its usefulness when freight supply becomes the dominant factor in the 
bulk shipping supply-demand balance. 


Other related indicators 


There are many different freight routes used and they can be indicators of the 
strength of trade flows to and from different regions. 


1996 
1998 
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Freight rates reflect industrial activity 
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US ISM indices 


Chart 106: US ISM manuf. index and World mining index Chart 107: US ISM non-manuf. index and World mining index 
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Explanation 


Mining and steel are cyclical sectors and have had strong correlations with US 
and OECD industrial production growth rates. The ISM indicators were seen as 
lead indicators of industrial production and were widely watched and described 
in the context of cyclical investing. The common approach was to pre-emptively 
buy the sectors at times of troughing ISM and sell the sectors at the peaks of the 
ISM or industrial production cycles. 


Key periods 


The ISM’s drop in mid-1997 preceded a significant drop in equities, but the tip 
up in 1999 led a rise in equities in absolute terms. There has been a very close 
correlation between absolute equity performance and the ISM since late 2001 to 
2004; the downturn in May 2002 was a precursor to a sharp drop in the equity 
index. Since 2004, the ISM has had little correlation with mining and steel 
equity performances. 


When not to use it? 


One of the surprising outcomes of the past three years has been the breakdown in 
the ISM index’s capacity to act as a lead indicator for basic materials. We suspect 
that this is a confirmation that the US manufacturing demand is not driving metal 
and equity prices at the margin, but that China is driving them. 


Future - still useful? 


Its value as a robust indicator now appears to be more limited to short-term 
trading factors; a monthly surprise in the ISM can move markets but much less 
so than five years ago. 


Other related indicators 


ISM Non-Manufacturing Index, manufacturing new orders and employment 
indices. The Chicago PMI, European PMI, New York Empire State, US durable 
goods orders and Philadelphia Fed indices are used to anticipate the relative 
strength of the ISM. 


Since 2004, the ISM has had little 


correlation with mining and 
steel equity performance 
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Industrial production 


Chart 108: US industrial production growth and World mining Chart 109: OECD LI for industrial prod. and World mining 
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Explanation 


Industrial production cycles in the developed world economies such as the US, 
Europe or the OECD have a long association with mining and steel sector 
performance over the past 50 years. However, as China and the developing 
world economies have increased their share of global materials consumption, the 
narrow but readily available industrial production indicators of the developed 
world have become less effective as mining and steel equity performance 
indicators. 


Key periods 


Prior to 2004 there was a strong link between industrial production cycles in the 
developed world and mining and metals equity performances. 


When not to use it? 


As with the ISM, these indicators still have a role as shorter-term indicators of 
sentiment but they have not been effective in the past few years. 


Future - still useful? 


There is a need to generate a world industrial production index but agreement on 
the appropriate weighting factors remains difficult. Not only are China, India 
and the ‘next billion’ the fastest growing economies, but their relative economic 
sizes appear to be underestimated by current international listings. Some have 
tended to use purchasing power parity weightings rather than real GDP 
weighting for global composite indices. Alternatively, we have tended to use 
national steel consumption as a more robust weighting measure in the formation 
of global indices. Our China-modified ISM index plotted on Chart 46 is an 
example of modifying traditional developed world indices for developing world 
effects. 
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Section 3: 
Metals and commodities markets 
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Commodities markets and how 
they work 


Some miners are fully integrated and process the material they mine internally, 
selling it on to industrial consumers. Other producers sell on to an established 
terminal market, for instance an exchange, while some commodities are priced 
and sold by individual producers. 


Prices 


There are two types of pricing prevailing in the metals industry: spot and 
contract pricing. Spot pricing in most metal industries is based on exchange- 
traded pricing. Many other commodities, including bulk materials such as iron 
ore, coal and alumina, are sold under longer-term contracts, normally negotiated 
annually. These benchmark prices are often concluded between suppliers and 
consumers and then are referenced throughout the industry. With the rise of 
electronic exchanges, some of these bulk materials, such as steaming coal, are 
increasingly being priced in a spot market. 


Treatment and refining charges 


There is also a series of intermediate pricing within metals industries. The sale 
of concentrate to custom smelters is determined by treatment and refining 
charges, often expressed as a flat charge with rise and fall provisions for 
changing metals prices, and penalties and bonuses for trace metals. Some 
treatment charges also include a direct component of price sharing. 


Chart 110: Copper TC/RC and PP in US¢/Ib 


What happens to the material once it 
has been processed? 


Spot and contract pricing important in 
the industry 


Intermediate pricing (TC/RCs) arises 
between mines and smelters 


Chart 111: Copper TC/RC and concentrate stocks kt 
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Treatment charges can move 


The treatment charges can move independently of metal prices and reflect the 
supply/demand balances between mines and smelters. Chart 110 highlights the 
volatility in the smelter treatment charges (TC, the nominal cost for converting 
concentrates to anode copper) and refining charges (RC, the cost to take anode 
to cathode or refined copper) and price participation (PP); Chart 111 illustrates 
the share of revenue between mines and respective smelters for copper. In 2007 
the mines successfully dropped any price participation in the concentrate 


independently of metals prices 
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contracts with smelter such that the smelters’ income is only TC and RC. This 
outcome reflects the global shortage of copper concentrates and the increasing 
consolidation of the copper mining industry. 


The TC/RC/PP structures vary for each metal. The world’s zinc miners are not 
enjoying the same pricing power as their copper mining counterparts. The 
structure of zinc smelting contracts still allows for 15% price participation and 
has seen more than a doubling of the TC to US$300/tonne at a base price of 
US$1.48/lb. The actual treatment charge rises and falls with metal prices. Based 
on current conditions, less than 50% of the inherent metal value is returning to 
the mine after the deduction of treatment charges. 


Bulk contract prices 


Key bulk contract pricing negotiations occur annually for iron ore, coking and 
steaming coal. Historically, iron ore and coking coal contract negotiations have been 
held independently between Japanese steel mills and the three major iron ore 
producers, BHP Billiton, Vale and Rio Tinto. In recent years, the European steel 
producer, ArcelorMittal, has played a greater role in the European and global 
negotiations. In recent years the Chinese steel industry has adopted a leadership role 
in settling the benchmark iron ore price for JFY07. 


In coking coal, BHP Billiton, the world’s largest producer, leads the negotiations 
and has moved to break down the application of a universal contract price, 
negotiating with customers separately. With India and Brazil lifting their demand for 
coking coal as they ramp up their indigenous steel production, they appear to be 
paying higher premia than traditional BHP Billiton customers, such as Japan. 


In steaming coal, the annual contracts have traditionally been set between Japanese 
power utilities and Australian producers, although recently both Korean power 
utilities and Chinese producers have been influential. However, China’s inability to 
reliably supply the North Asia market has reaffirmed Australian-Indonesian 
leadership in price settlement into Asia. South Africa continues to dominate 
European supply but increasingly that is priced on a spot basis referenced to the 
Asian price. Bulk material contracts normally start at 1 April, the beginning of the 
Japanese fiscal year. This can create distortions in pre-price-hike periods. 


Alumina benchmark prices have generally been set by the largest suppliers, but 
they are also referenced back to the aluminium price. The alumina contract is 
priced ranging from 12-14% of the aluminium price but again the spot price, 
driven by Chinese needs, is increasingly dominating the global alumina market, 
lifting prices beyond 17% of the aluminium price in 2006-07. 


Freight issues 


Most bulk and metals pricing is covered by two forms of selling conditions: with 
or without freight and insurance included in the price. 


m FOB (free on board) pricing includes freight costs from the mine/smelter to 
the port, and port handling charges. 


m CIF (cost, insurance and freight) pricing includes the additional seaborne 
freight and handling, as well as insurance costs. 


Bulk contract negotiations for iron ore, 
coking and steaming coal are annual 
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Freight prices are particularly significant in bulk materials, where the 
differential in terms of freight costs from key suppliers to key markets can be 
higher than the value of the cargo. Chart 112 illustrates that the shipping of iron 
ore to Asia from Brazil costs on average US$57/t, that is US$34/t more than 
from Australia. The FOB average value of iron ore being freighted in 2007 was 
US$56/t. Hence the push by Australian producers to recoup some of this 
difference in their pricing arrangements. 


Chart 112: Freight differential* between Brazil-Australia to Asia and Europe US$it 
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Metal exchanges 


There are three major exchanges. The London Metal Exchange (LME) is the 
world’s most important market for base metals, while New York’s Commodity 
Exchange (COMEX) is a major market for copper, silver and gold, and precious 
metals. Precious metals are also traded on the Tokyo Commodity Exchange 
(TOCOM). The LME functions as a clearing market for metals, offering both 
spot and futures contracts, while COMEX is more of a speculative market, 
attracting a higher proportion of individual investors than the LME. The 
Shanghai Metals Exchange is becoming increasingly important. 


London Metal Exchange (LME) 


The LME is the world’s premier non-ferrous metals market, with an annual turnover 
value of some US$2,000 billion. It is a 24-hour market through inter-office trading, 
but also has defined periods of open-outcry trading between ring-dealing members. 
The open-outcry periods are highly transparent, reflecting the current 
supply/demand situation. The LME’s official prices, announced daily, are used by 
the global industry as the basis for contracts for the movement of physical metal. 


History 


Metal traders first met in the Royal Exchange, which was founded in London in 
1571. In 1877, the London Metal Market and Exchange Company was opened 
officially as a result of Britain’s large increase in metal consumption following 
the industrial revolution. This demand required large imports from abroad. 
However, investors were exposed to not insignificant risk from this process, not 


Freight prices can be especially 
significant for bulk pricing 


Four major metal exchanges; LME, 
COMEXINYMEX, TOCOM and Shanghai 


LME is the premier base metals 
exchange; its official prices provide the 
basis for metal price contracts 


Forward contracts were used by 
merchants in the nineteenth century to 
protect from risk 
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only because transportation was hazardous, but also because prices could vary 
between when the material was paid for and when it arrived in the country. 


Merchants began trading forward contracts to try to protect themselves from this 
latter risk. Initially they met in coffee houses, but eventually the LME was 
formed to bring order to this activity by establishing a single market place, 
recognised trading times and standardised specifications for contracts. 


Trading 


Trading takes place electronically around the clock at the LME, but there are 
also several important open-outcry periods, timed as below 


m 11.45: The day’s first open-outcry period with five minutes per contract 
(eight contracts altogether). 


m 12.30: Another open-outcry period. This is the focal point of day as it gives 
rise to settlement and official prices. 


m 15.10: Second floor trading session. Five minutes for each contract, then 
repeated as above (no official prices are produced in the afternoon). 


Contracts and warehousing 


The LME futures and options are described opposite. Futures and options based 
on an index (LMEX) of six primary base metals are also available. 


All LME contracts assume delivery of physical metal. To meet this need, large 
stocks of metal are held in warehouses approved, but not owned by the LME at 
selected locations around the world. There are more than 350 approved 
warehouses in 42 locations in 12 different countries. Metal stored in LME 
warehouses must be of an LME-approved brand or produced by an LME- 
approved producer, conforming to the specifications covering quality, shape and 
weight, as defined by the specific contract rules at the LME. 


Only a small percentage of LME contracts actually result in delivery, the vast 
majority being hedged or sold back before falling due. Delivery of these 
contracts is in the form of warrants, which entitle the bearer to take possession 
of one lot of metal at a specific LME-approved warehouse. 


COMEX/NY MEX 


The New York Mercantile Exchange (NYMEX) was founded in 1872 as the 
Butter and Cheese Exchange of New York. As the product base broadened, it 
became NYMEX 10 years later. In 1994, NYMEX merged with the Commodity 
Exchange (COMEX). The trading operations continued as two divisions, each 
offering trading in their respective futures and options contracts: energy, 
platinum and palladium for the NYMEX division; and gold, silver and copper 
for COMEX (aluminium has since been added). 


TOCOM 


The Tokyo Commodity Exchange (Tokyo Kogyohin Torihikijo), or TOCOM, 
was created on 1 November 1984 by consolidating the Tokyo Gold Exchange, 
the Tokyo Rubber Exchange and the Tokyo Textile Commodities Exchange. It 
took over the gold futures contract, priced in yen, originally launched by the 


There are three major open outcry 


trading periods 


A major exchange for energy, precious 


metals, copper and aluminium 


Precious metals and aluminium 
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Tokyo Gold Exchange in March 1982. The contract traded is for 1kg of 99.99% 
gold. Systems trading has been used for precious metals since 1991. 


Initially the exchange attracted only local business because of the difficulty of 
foreign dealers becoming members and relatively high charges compared with 
COMEX, but from 1987 volume exceeded two million contracts annually and 
the exchange attracted more international participation by offering associate 
membership for foreign dealers. A further waiving of membership charges in 
1994 pushed volume to more than 10 million contracts annually, with many 
small speculators building up long positions. 


Commodities traded on TOCOM include gold, silver, platinum, palladium and 
aluminium. 


SFE (Shanghai Futures Exchange) 


Shanghai Futures Exchange, or SFE, was created in May 1999 after 
consolidation of Shanghai Metals Exchange, Shanghai Commodities Exchange 
and Shanghai Grains & Oils Exchange. After the frenzy of early 1990s, by the 
end of the last century China successfully cut down the number of commodities 
exchanges from ten to only three. SFE handles metals and industrial materials 
while Zhenzhou Commodities Exchange and Dalian Commodities Exchange 
share the agricultural contracts (sugar, corn, soybean, wheat, etc). 


SFE’s flagship copper contract has been trading since May 1992 and it serves as 
an important price index, along with the copper contracts that trade on LME and 
COMEX. Arbitrage has been a constant feature, given that it is a local market 
driven by both international prices and Chinese economic activity. SFE 
launched zinc contracts in March 2007 and gold contracts in January 2008. Fuel 
oil contracts are also active, given China’s role in the regional high-sulphur fuel 
oil market. 


Due to China’s FX control regime, no foreign entity is allowed to trade on SFE 
currently. It is only accessible to entities incorporated and individuals that reside 
in China. 


The appendix contains information on metals trading, strategies and hedging. 


Copper, aluminium, zinc, rubber, fuel 


oil and gold 
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Aluminium 


Key facts 


Aluminium supply 


Chart: Aluminium production by region, 2008E 


Chart: Major producers of aluminium 2007 
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Demand 


Chart: World aluminium consumption, 


History of aluminium 
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- Aluminium was discovered in 1808, but was not produced commercially until 1854 
- In 1886 the Hall-Héroult process was invented which is the basis for aluminium production today Aluminium is manufactured by passing 


an electric current through dissolved alumina 


- In 1889 Freidrich Bayer invented the Bayer Process for large-scale manufacture of alumina from bauxite 


- In 1999 consolidation in the industry really began in earnest, with Alcan merging with Algroup and Alcoa acquiring Reynolds. With the 
emergence of Russky Aluminy (RusAl) in 2000 consolidating major Russian smelter interests with Sual. Rio Tinto acquired Alcan in 2007 
- It had been hoped that this consolidation would give producers pricing power and help to keep prices steady, but the emergence of 
China as a major producer and its subsequent move from a net importer to a net exporter of aluminium, has led to price weakness. 

- China remains one of the key factors determining the medium term outlook for aluminium, 

- Power availaiblity and cost is the key to both future supply-demand balances and prices; power shortages in Southern Africa, China, 
India, New Zealand are impacting output, 


Source: AME, UBS estimates 


Pricing and inventories 


Chart: Long term pricing trends 


Chart: Pricing and inventories Chart: Profitability and returns of key producers 
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Source: Thomson Datastream, UBS estimates 


Source: Thomson Datastream, UBS estimates Source: UBS estimates 


Key technical facts 


- One tonne of alumina normally requires two to three tonnes of bauxite. 
- Two tonnes of alumina are required to produce one tonne of aluminium. 
- Aluminium is smelted in graphite-lined steel containers known as "pots". 


- Smelting is energy and carbon intensive (16t of CO2 per t of aluminium), so most 
smelters are located in areas with a plentiful supply of cheap power 
- Aluminium smelting can use up to 1SMWh per tonne of metal produced. 
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Copper 


Key facts 


Copper supply Chart: Copper mine production by region, 2008E Chart: Major copper miners 2007 
Common ore minerals: 
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Chart: Copper Conc production costs, 2007 


Chart: Geographic consumption of copper 2008E 


Chart: End uses of copper 
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Demand 


Chart: World copper consumption 


History of copper 


25.0 
mt 

20.0 

15.0 

10.0 

5.0 

0.0 
co N oO lo} = co 
5 & & & & & 
wl = bs A ce | oa 


2002 


2006 


- The discovery of copper dates back to prehistoric times, there are reports of copper use dating back to 9000 BC in Iraq. 
- Harder copper alloys, such as bronze, superceded copper as a material used to make tools by 3000 BC. 

- Copper's properties of electrical and heat conduction make it attractive for use in electrical wiring applications as well as for home 
heating systems. Its malleability and resistance to corrosion make it useful for use in water pipes. Alternative energy systems are more 


copper intensive. 


- The high tech boom of the late-1990s stimulated demand, swinging the copper market from surplus in 1996-99 to deficit in 2000. 


- China's emergence as a major consumer of copper (most of which is imported) is now the major swing factor in the copper market, as is 


the issue of how fast supply additions can come into the market. 


- Supply disruptions due to industrial, political, operational and weather factors have significantly constrained out by c6% over the 3 years 
to 2007. Ongoing diesruptions in Latam and Africa overhang supply propects in coming years despite the dramatic rise in copper prices in 


recent years. 


Source: AME, UBS estimates 


Pricing and inventories 


Chart: Long term pricing trends 


Chart: Pricing and inventories 


Chart: Profitability and returns of key producers 
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Source: Thomson Datastream, UBS estimates 


Source: Thomson Datastream, UBS estimates 
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Key technical facts 


- Open pits produce around 75% of mined copper and the world’s top five copper mines + - Some mines may report revenue net of treatment/refining charges (TC/RCs). 
- On average copper mine grades have been decreasing at 1.3% per annum since 


are all open pit. 


- Often "waste" copper may be further treated by leaching (the SX-EW method). 


1990. 
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Nickel 


Key facts 


Nickel supply 


Chart: Nickel mine production by region, 2008E 


Chart: Major producers of nickel 2007E 
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Demand 


Chart: World nickel consumption 


History of nickel 


1700 
1500 4+ -Kt 
1300 
1100 
900 
700 
500 
Pe geese ss yu 
[o> a ©? nn ©) SE ©) EE ©) ©? DE ©) <= = a) 
oe 
N 


- Nickel was discovered in 1751 by Baron Axel Frederik Cronstedt in a mineral called niccolite. 

- As recently as 100 years ago nickel was still considered a worthless variety of copper! 

- Since that time, Nickel has found uses as an anti-corrosive covering in steel and as a component of alloys. 
- Demand for nickel really started to take off from the 1960s onwards as it became an important component of the growing stainless steel 


business. 
- Since the early-1990s consumption has nearly doubled. 


- In the late-1990s Australian producers, predominantly, proposed laterite deposits as the future of nickel production. So far operating 


issues have limited the productivity of these deposits. 


- China has grown to be a major consumer of nickel (predominantly for stainless steel) in recent years. 
- China has supplemented its raw material supply with the introduction of a nickel pig iron process that is based on the importation of 
nickel ores predominantly from the Philippines and Indonesia. This nickel format is only viable at nickel prices above US$10/lb and has 
been supplying over 100kt of contained to the Chinese stainless steel industry in 2007. 


Source: AME, UBS estimates 


Pricing and inventories 


Chart: Long term pricing trends 


Chart: Pricing and inventories 


Chart: Profitability and returns of key producers 
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Key technical facts 


- There are two major types of economic nickel deposits, sulphides and laterites. 


Sulphides have historically been the major source of nickel (eg Norilsk, Sudbury), but _ the different mineralogy and different nickel extraction techniques. 


laterite deposits are of growing importance (eg Goro). 


- Laterite deposits are generally of higher cost to operate than sulphide deposits due to 
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ZINC 


Key facts 


Zinc supply 


Chart: Zinc mine production by region, 2008E 


Chart: Major producers of zinc conc 2007 


Common ore minerals: 
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- Zinc has been used in the form of alloys for more than 2000 years. The first evidence of zinc smelting technology is in the form of 
15 seventh century Chinese coins and mirrors. 
mt - The first large-scale production of zinc was undertaken in India in the fourteenth century and China in the 1600s. The export trade to 
12 Europe from Asia flourished during the seventeenth and eighteenth centuries. 
9 - Large scale commercial smelting began in Europe in the early-1800s and in the US in the 1850s. 
- Development of the froth flotation process in the twentieth century enabled recovery from more complex ores in the US, making higher 
6 grade concentrates. This allowed the US to attain its position as the major global zinc producer. 
- In 1971, Japan surpassed the US as the world’s largest zinc metal producer but in 1993 China overtook Japan. Undisciplined production 
3 by Chinese producers in recent years pressured the zinc price, although the consumption rise in China may represent an inflection point. 
- Zinc demand is linked to the production of galvanised steel (zinc coated steel) used in construction and auto making. The consumption 
(0) has been driven by a rapid investment in galvanising capacity in China. 
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Pricing and inventories 


Chart: Long term pricing trends 


Chart: Pricing and inventories 


Chart: Profitability and returns of key producers 
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Key technical facts 


- Zinc often occurs in association with lead in ore deposits. 85% of WW zinc is mined in - Zinc may be refined using smelting or an electrolytic process (80% of zinc metal 
refining is carried out using one of these methods). 


association with lead. 


- Zinc sulphide ore is concentrated by a process called flotation. 


- China has been a net importer of zinc concentrate and metal in recent years. 
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Lead 


Key facts 


Lead supply 


Chart: Refined Lead production by region, 2008E Chart: Major producers of lead conc 2005 
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Demand 


Chart: World lead consumption and production 


History of lead 
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- Lead is one of the oldest metals known to man, with a history dating back to 5000 BC. It is known to have been used by the Egyptians in 
4000 BC and by the Chinese to mint coins in 3000 BC. Mines throughout Europe were worked from 2300 BC, including the still-operating 
Rio Tinto mine in Spain. 

- By 100 BC, lead water pipes and barrel hoops were ubiquitous throughout the Roman Empire. In medieval times, lead was used as a 
construction material, and by the 1400s was used as ammunition. 

- Consumption remained low until the mid-1800s when production increased to cater for cable sheathing and containers for storing 
corrosive materials. This extra demand resulted in the discovery of the Missouri Lead Belt in 1867 and the Broken Hill orebody in 
Australia in 1883. 

- In recent years, lead has been used extensively in batteries, although many commentators believe usage in this area will fall off. There 
are conflicting trends in future demand, rising use of alternative energy systems battery storage systems, nuclear power and electric cars 
add to demand which is in turn threaten by the developed of non lead battery systems 

- At present, the market is in balance, but more production capacity needs to be added to prevent prices spiking. 


Source: AME, UBS estimates 


Pricing and inventories 


Chart: Long term pricing trends 


Chart: Pricing and inventories Chart: Sources of lead, 2001-2009E 
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Source: Thomson Datastream, UBS estimates Source: UBS estimates 


Key technical facts 


- There are still few potential production projects in the pipeline, except in China and 
continued supply tightness is likely to lead to further price breakouts. 


- In recent years, the source of lead production has changed from primary to scrap 
sources to some extent. This is likely to continue if no new production capacity is added. 
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lron Ore Key facts 


Iron Ore supply Chart: Iron Ore mine production by region, 2008E Chart: Major producers of iron ore 2008 
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2000 manufacturing really took off. 
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Pricing and inventories 


Chart: Long term pricing trends US¢/Itu Chart: World steel and Ironore production Chart: Origin of iron ore exports, 2003-2007 
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Key technical facts 

- The top three producers now account for over 70% of global seaborne trade. - Iron ore demand is driven by crude steel production which in turn reflects industrial 
- Production costs are falling, but freight rates are important in terms of break-even production. 

levels on some routes, and exchange rates are of increasing importance. 
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Coking Coal 


Key facts 


Coking Coal 


Chart: Coking Coal exports by region, 2008E 


Chart: Major producers of export coking coal 2007 
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Chart Hard: Coking Coal export costs, 2008E Chart: coking coal imports by region 2008E 


Chart: Coking coal consumption and pricing 
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Steaming Coal 


Key facts 


Steaming coal 


Chart: Steaming Coal exports by region2008E 


Chart: Major producers of export Steaming Coal2007* 


Properties: 


Coal practically devoid of coking properties; description 
covers all coal not specifically designated as coking coal. 


Major mining/production operations 


Xstrata Coal is the major Producer holding around 8% 
of the total production 


PT Bumi, BHP Billiton have a production of about 36mt/y 
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Steaming Coal Export Cost, 2008E 


Chart: Steaming Coal imports by region, 


Chart: Steaming coal consumption and pricing 
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Source: AME, UBS estimates 
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Demand 


Chart: Steaming Coal production costs 


Key Technical Facts 


- Coal is a carbonaceous rock that forms when organic material (decomposing plant life) is compressed at great depth 


800 in the Earth's crust. 
700 +-Mt - Coal is classified into different types, depending on its carbon, ash and sulphur contents. As the coal is compressed, 
600 chemical and physical reactions cause the concentration of these key components. 
500 - Anthracite is the highest quality coal; it has the greatest calorific value (gives out most heat when burnt), low 
400 moisture content, lowest percentage of volatiles and highest carbon content (92-94%). Other grades in order of 
300 decreasing quality are: semi anthracite, semi-bituminous, sub-bituminous and lignite. 
any - Steaming or thermal coal is priced according to its calorific content generally measured as Kcalories/kg with standard 
_ levels being 6500kcal/kg; US Powder River thermal coal is example of much lower thermal content but with equally 
a is Ss ‘ay low operating costs 
3 3 S s = - China and India dominate coal consumption with 70% of all China's energy in coal while India's energy is contributed 
“ by 70% coal. 
Source: AME, UBS estimates 
Chart: Thermal coal contract US$it Chart: Thermal coal exporters Chart: Profitability and returns of key producers 
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Steel 


Key facts 


Steel supply Chart: Steel production by region, 2008E Chart: Major producers of steel 2007 
Common ore minerals: 

JFE Steel 
Iron ore cis Nippon Stee! J 3% poste 
Steel scrap % = a Ser 
Coke Arcelor Mittal 


Major mining/production operations 


ArcelorMittal has by far the greatest contribution in the 
worlds production, with a share of about 11%. 
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Chart: Steel production costs 


Chart: Geographic consumption of steel 2008E Chart: End uses of steel 
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Demand 


Chart: World steel consumption 


History of steel 
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- The Bessemer process was the first efficient steelmaking process and was invented in 1856. However, it wasn't effective for high- 
phosphorous iron ore. 

- In 1878 Siemens started to build Electric Arc Furnaces which were initially used to produce high grade alloy steel, but have since been 
used for more and more production. 

- In 1913 stainless steel developed, with over 12% chromium it was extremely resistant to corrosion. 

- Hot strip mills were invented in the 1920s, followed by cold-rolling mills in the 1930s. 

- Inthe 1960s Basic Oxygen Furnaces began to cut melt times from 9-10 hours to 45 minutes for high-phosphorous iron ores. 

- In 1989, thin-slab casting increased productivity to less than 1 man hour per ton, speeding mill throughput times to 3-4 hours. 

- The industry was extremely fragmented as steel was seen as a strategic industry by national governments. 

In 2000 industry consolidation widespread except in Asia 

- China now dominates world steel with 38% of global production and consumption after growing at near 20% pa for the last 5 years. 


Source: AME, UBS estimates 


Pricing and inventories 


Chart: Slab steel in US$2005/t to 2008E 


Chart: Regional production output Chart: Profitability and returns of key producers 
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Key technical facts 


- Nickel and chromium are added to make stainless steel, while vanadium, manganese - Steel is a very regional industry, and while it is unconsolidated on a global scale, it is 


and molybdenum may be added to create other alloys. 


- 1.5 tonnes of iron ore and approx. 0.7 tonnes of coking coal go into one tonne of steel. 


more consolidated from a regional perspective. For instance the top 5 producers in 
North America, Europe and Japan control over 60% of capacity. 
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Stainless Steel 


Key facts 


Stainless Steel Chart: Major producers of Stainless Slab, 2007 


Chart: Stainless CR sheet capacity, Ktpa 


Manufactured using 
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Baosteel, Shanghai No.1, China 1.4Mtpa slab capacity 


Source: CRU, UBS estimates 
Chart: App Cons. of CR Flat Stainless, Ktpa 


Source: CRU, UBS estimates 


Chart: Shipments of CR Flat Stainless, Ktpa Chart: End uses of Stainless Steel 
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Chart: World Stainless Steel consumption History of Stainless Steel 
- Stainless steel was invented in 1912 by English metallurgist, Harry Brearley; the first commercial prduction was in 1913 in Sheffield. 
30,000 Stainless steel cutlery began to be used in 1914 based on ‘18/10 stainless steel’, 18% chromium and 10% nickel. Stainless steel quickly 
found applications in industry and in architecture and in 1930 the Chrysler Building top arches were stainless steel clad. In 1935 stainless 
20,000 steel cars promoted the materials’ unique characteristics. 
- Broad growth in industrial applications was driven by stainless steel's corrosion resistance, strength, temperature resistance, workability, 
10.000 aesthetic appeal and hygenic standards. Consumption blossomed in the 1960-70s and compounded consumption growth of 5.5% per 
’ annum has been realised since 1980. 
- Future consumption is being underpinned by stainless steel's link to growing global affluence. 
0 - Significant production expansions are planned, in particular in China. 
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Source: AME, UBS estimates 
Pricing 


Chart: Germany CRC - Type 304 (€/tonne) 


Chart: USA CRC - Type 304 (US$/tonne) Chart: CRC Transaction & nickel price (US$/t) 
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Source: MEPS, UBS Source: MEPS, UBS Source: MEPS, Metal Bulletin, UBS 


Key technical facts 


- Austenitic stainless steel is most widely used with ferrochrome at least 16% and nickel - 80% of stainless steel is sold as cold rolled product but 20% is sold as hot rolled 


at least 7%; Ferritic stainless steel contains no nickel, but 12-17% ferrochrome- 1.5 t of product. Western Europe is still the largest region followed by the rest of Asia and China 
iron ore and 0.7 t of coking coal go into one t of steel. 
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Uranium 


Key facts 


Uranium supply 


Chart: Uranium mine production by region, 2008E 


Chart: Major producers of uranium 2008E 


Common ore minerals: 


Uraninite (combined UO2 and UO3; 50-85 % U3U8) 
Pitchblende (combined UO2 and UU3; 50-80% U3U8) 
Davidite (rare earth-iron-titanium oxide; 7-10 % U308) 


Major mining! production operations 


Cameco's McArthur River produced 8.5KtU in 2007 
BHP-B Olympic Dam produced 4.5ktU in 2007 
ERA's Ranger/Jabiluka produced 4.9ktU in 2007 
Cameco's Rabbit Lake produced 2.4ktU in 2007 
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Chart: Mine and Secondary supply 


Chart: Region consumption of uranium 2008E 


Chart: End uses of uranium 


: lm Secondary supply 
70 m@ Mine Supply 

60 

50 


oO st Oo 6 Y 
> = ee > ee = So 
oOo oOo oOo Oo o 
nN NN N N N 


2008E 
2009E 
2010E 


N. America 
31% 


Oth Asia 
8% 


Source: WNA, UBS estimates 


Source: UBS estimates Source: AME, UBS estimates 


Demand 


Chart: World uranium consumption 


History of uranium 
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-Uranium is the heaviest element found on Earth—that is, the element with the highest atomic number and atomic weight. 

-It has held that distinction ever since it was first recognized as an element by the German chemist Martin H. Klaproth in 1789, who 
named it uranium in honor of the new planet that had recently been discovered: Uranus. 

-Discovery that uranium was radioactive came only in 1896 by accident when Henri Becquerel in Paris found that a sample of uranium left 
in a drawer on top of an unexposed piece of photographic plate caused the plate to become "fogged," as if it had been partly exposed to 
light. From that he deduced that uranium was emitting invisible rays. 

-When nuclear fission was discovered in 1938, uranium suddenly became the most fateful element in the periodic table. 

-Because of its ability to undergo nuclear fission with the release of huge amounts of energy, it became a brand-new source of power, 
which people would use for both peaceful and destructive purposes. 

-In spite of its radioactivity, uranium has a few useful applications because it is so heavy. 


Source: UBS estimates 


Pricing and inventories 


Chart: Long term pricing trends 


Chart: Uranium mine supply and demand in ktU Chart: Profitability and returns of key producers 
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Source: WNA, UBS estimates Source: WNA, UBS estimates 


Key technical facts 


-The key feature of uranium supply is the 28% of total supply coming from secondary or 
recycled sources (mainly from Russia). This is expected to decline significantly after 
2013-14. 


- The key driver in the development of nuclear power lies in its carbon free energy 
solution. To stabilise carbon levels at 550ppm will require 6000 nuclear reactors by 
2100. 
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Molybdenum Key facts 


Molybdenum supply Chart: Molybdenum production by region, 2007 Chart: Major producers of molybdenum 2007 
Common ore minerals: Other 
- Antofagasta 27% 
Molybdenite (MoS2) 5% \ 
Wulfenite (PbMo04) \, 
Powellite (CaMoO4) China Jinduicheng 


9% 6% 


Major mining! production operations 
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- Molybdenum was not discovered until the latter part of the 18th century, and does not occur in the metallic form in 
450 nature. 
400 - In 1778 the Swedish scientist Carl Wilhelm Scheele discovered, that molybdenite was the sulfide of a previously 
unknown metal which he named molybdenum 
350 - In 1891, the French company Schneider & Co. first used molybdenum as an alloying element in the production of 
armour plate. 
300 - In 1930s there was proper determination of temperature ranges for the forging and heat treatment of molybdenum- 
250 bearing high-speed steels. 
- The years from 1945 to the present have seen a dramatically expanding range of applications for molybdenum, its 
200 alloys and its compounds 
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Key technical facts 


- Molybdenum is mined as a principal ore, and is also recovered as a byproduct of - The world's largest producers of molybdenum materials are the United States, 


copper and tungsten mining Canada, Chile, Russia, and China - Molybdenum is also used in alloys for its high 
-It is often used in high-strength steel alloys corrosion resistance and weldability 
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Gold 


Key facts 


Gold supply 


Chart: Gold production by region, 2007 


Chart: Major producers of Gold, 2007 


Common ore minerals: 


Native metal (chemical symnbol: Au) 
Found in association with conglomerates, as shear- 
hosted and in alluvial deposits 


Major mining/production operations 


Gold Fields Ltd's Driefontein operation in South Africa 
Freeport's Grasberg copper mine in Indonesia 
Newmont's Nevada Complex in US 
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Chart: Gold production costs key regions 2007 


Chart: Geographic consumption of gold, 2007 


Chart: End uses of gold 2007 


480 
460 
440 
420 
400 
380 
360 


US$/oz 


Sth Africa Australia Canada US 


China Other _ America 
™% ~T me 11% 
Middle India 
East 19% 
19% 
Asia (ex- 


Cl) 


Europe | 18% 


19% 


Bars 
ea 


Other 
12% | 
Coin A 
4% 


Electrics | 
9% 


Jewels 
68% 


Source: GFMS 2008 Gold Survey 
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Demand 


Chart: World gold fabrication consumption t 
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- The oldest gold objects are Egyptian, dating 5000 BC; gold began to be used as money in 3000 BC. 
- Gold rush in California in 1849; gold discovered in Australia in 1850 and in South Africa in 1886. 


- 1887: gold extraction using cyanide is discovered. 


- 1896: last gold rush of the nineteenth century with gold discovery in the Klondike River, Canada. 

- 1944: Bretton Woods agreement sets international gold exchange standard, IMF and World Bank. 

- 1961: modern-day mining began in Nevada's Carlin trend, making it the US's largest gold mining state. 

- 1973: US dollar is removed from the gold standard and gold prices are allowed to float free. It reaches a US$120 per 


ounce peak. 


- 2008: gold peaks at $1035/oz, finally succumbing the prior high of $850/oz from January 1980. 


- Gold peaks at US$870 per ounce on 21 January 1980. 


Source: GFMS, UBS estimates 


Pricing and inventories 


Chart: Long term pricing trends 


Chart: Pricing and COTR 


Chart: Profitability and returns of key producers 


ahi LME gold bullion, US$/oz 

850 

750 

650 

550 

450 

350 

250 
owoonnrevruoonoeoaqgnrewtwo oo 
[ooo © ©) a ©? a ©) EE ©) ©) = <= 
S2SA232R822xR8 RR 8 


30 
- 1000 
8 20 
c 
: 10 aa 
Ss 60! 
2 e 
= 0 400 
S 
(10) 200 
ao N ise} =e Lo oO  homeg 
See? eee? ¢ 
Sf 22 2 65 8 
lam Comex CBOT == Gold Price 


15 MEBIT margin m ROIC 


= = = 
i= = 

= 2 3 
Go S 
aa FA = 
=m i= 

<x 


GoldFields 


Source: Thomson Datastream, UBS estimates 


Source: CFTC, Bloomberg, UBS 


Source: UBS estimates 


Key technical facts 


- The nature of gold mines have changed from predominantly deep level underground 


- Low grade open pit mining became economic due to higher gold prices and the 


South African mines in the 1970s to large low grade open pit operations throughout the commercialisation of heap leach technology where ore is crushed and then piled in a 
heap for low cost chemical extraction. 


world. 
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Platinum 


Key facts 


Platinum supply 


Chart: Platinum production by region, 2007 


Chart: Major producers 2007 


Common ore minerals: 


Native platinum (chemical symbol: Pt) 
Sperrylite (platinum arsenide) 


Others 


crane Am o 


14% 


Other 
19% Anglo 


Platinum 


Normally occurs associated with mantle rocks SWM 34% 
Pst 4% 
Major mining/production operations Nth Am Norilsk 
Anglo American Platinum is the world's biggest producer 5% Sth 12% 
with several major operations on South Africa's Bushveld '~ Africa 
9 . 
77% Lonmin Implats 
12% 19% 
Source: Johnson Matthey, UBS estimates Source: Johnson Matthey, UBS estimates 
Chart: Platinum price premium over palladium Chart: Geographic consumption 2007 Chart: End uses of platinum 2007 
ave Europe 
US$/oz 
1500 ae 38% Other | 
1000 7 21% 
500 China / 
18% Autos 
0 54% 
Jewels 
-500 20% 
Nth 
-1000 15% : 
oat NM tT De OO KR America : Electric 
i=] i=] P=) So [=] =| =] i=] f=) 0 
S&F FF FR &R 15% a 


Source: Thomson Datastream, UBS estimates 


Source: Johnson Matthey, UBS estimates 


Source: Johnson Matthey, UBS estimates 


Demand 


Chart: World platinum consumption 


History of platinum 
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- Platinum used by the Egyptians 700 BC; named platina "little silver" by Spanish conquistadors in 1590. 

- In 1824 substantial platinum deposits discovered in the Ural mountains of Russia. 

- In 1912, in an attempt to provide a substitute for increasingly rare platinum, white gold is invented. 

-In 1924, Hans Merensky discovers the largest platinum deposits in the Bushveld complex of Sth Africa, know as the 
Merensky reef and remains the world's biggest resource. Black empowerment changes, higher costs and southern 


African politics challenge future supply. 


- In 1990s PGMs gained in autocatalysts; potential diesel penetration in the US is a big potential driver. 
- In the late-1990s China grew in importance as a consumer of platinum with CAGR of 74% for 1995-2001. 
- Soaring platinum prices saw jewellery demand fall by c50% between 1999 and 2006 with lower Chinese demand the 


main driver. 


Source: Johnson Matthey, UBS estimates 


Pricing and inventories 


Chart: Long term pricing trends 


Chart: Swiss Platinum Stocks 


Chart: Margins of key producers 
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Source: Thomson Datastream, UBS estimates 


Source: Swiss Customs Service, UBS estimates 


Source: UBS estimates 


Key technical facts 


- 10 tonnes of ore and eight weeks is needed to produce 1 oz of metal; the procedure - PGMs are useful for autocatalysts because they can exist in multiple oxidation states 
and also they adsorb gases to their surfaces. 


for extraction and refining is extremely complex. 


- Platinum is often used in concert with other PGMs for industrial applications. 
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Palladium 


Key facts 


Palladium supply 


Chart: Palladium production by region, 2007 


Chart: Major producers of palladium, 2007 


Common ore minerals: 


Native palladium (chemical symbol: Pd) 
Alloys with copper and nickel, complexes 
Normally occurs associated with mantle rocks 


Other 


Major mining/production operations 


3% Sth Africa 
Nth 32% 
America“ 
12% 


Norilsk Nickel's operations in the Kola Peninsula 


Norilsk 
34% 


Others 


Lonmin Ud 


8% 
Stillwate 
12% 


; : Russian 
produce 3moz/year as a by-product of nickel mining Russian Implat _~ stocks 
Sales 8% Anglo 15% 
53% 10% 
Source: Johnson Matthey, UBS estimates Source: Johnson Matthey, UBS estimates 
Chart: Palladium market balance and price Chart: Geographic consumption 2007 Chart: End uses of palladium 2007 
2,500 — + 800 RoW 
2000 surplus (deficit) koz Ihs | 700 dang Europe Other 
, arn Jewelly 5% 
1,500 ; 600 19% 9% ™ 
| 500 y Autos 
1,000 9 
; 400 ; Chem’ 57% 
ie - 300 China _ 5% 
0 200 17% Japan ) 
-500 + 100 Ki _ peel 
~1,000 average price USSIoz rhs 9 America ——= 8% Electr 
fo) oO o for) N Lo Ww merica 
DB Bnaasgsa eo 16% 
232232 42 8 & 8 24% 
N 


Source: Johnson Matthey, UBS estimates 


Source: Johnson Matthey, UBS estimates 


Source: Johnson Matthey, UBS estimates 


Demand 


Chart: World palladium consumption 
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- Ancient Egyptians and pre-Columbian Indian civilisations used PGM alloys. 
- W. H. Wollaston discovered palladium in 1803.;named after the asteroid Pallas, goddess of wisdom. 
- 1935, building of Norilsk Combine began. Production began in 1939 and the operation rapidly grew to represent 


some 90% of the USSR's PGM production. 


- Use took off in the 1970s with applications in electronics, dental and some small jewellery usage. 

- In the early 1990's palladium use in autocatalysts started to displace pricier palladium. By the end of the millennium 
very large autocatalyst use and erratic Russian supply saw palladium spike sharply higher, prompting substitution in 
autocatalysts (Pt), in electronics (NiAg) and in dentistry (Au) triggering price falls. 

- Palladium's deep discount to platinum has seen reverse substitution in autocatalyst since 2004 and the rapid growth 


of jewellery. 


Source: Johnson Matthey, UBS estimates 


Pricing and inventories 


Chart: Long term pricing trends 


Chart: Swiss Palladium stocks and prices 


Chart: Margins of key producers 
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Source: Thomson Datastream, UBS estimates 


Source: Swiss Customs Statistics, UBS estimates 


Source: UBS estimates 


Key technical facts 


- Palladium is generally found in association with copper, nickel and chromite ores and 


usually occurs with other PGMs. 


- Palladium can be mixed with gold to produce white gold. 


- PGMs are useful for autocatalysts because they can exist in multiple oxidation states 


and also they adsorb gases to their surfaces. 
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Other materia Is? 
Metals 
Antimony (Sb) 


Antimony may be used as a hardener for lead in storage batteries and also as a 
solder and in other alloys, particularly for flame-retardant applications. Its main 
ore mineral is stibnite. 


China is the world’s biggest producer, with 89% of world mine production in 
2002, although export controls imposed in the past few years have led to a dearth 
of antimony, which has resulted in significant price increases. 


Bismuth (Bi) 


Bismuth is mainly a by-product of lead processing. It is the heaviest of the so- 
called ‘heavy’ metals and is the only one that is non-toxic. It is used in solders 
and a variety of alloys, additives, medications and in atomic research. It is also 
used as a non-toxic substitute for lead. 


The world’s largest producers are China (38%) and Mexico (26%). China has by 
far the world’s largest reserves. 


Cobalt (Co) 


The largest use for cobalt is in superalloys, to make parts of gas turbines and 
aircraft engines. It is also used to make magnets, corrosion- and wear-resistant 
alloys, diamond tools and catalysts, and has a variety of chemical applications. 


World production of cobalt has been increasing steadily since 1993. Demand is 
heavily influenced by general economic conditions and demand from those 
industries that consume large amounts of cobalt. Cobalt is produced mainly as a 
by-product of copper and nickel production, so production increases or decreases 
in line with production of these metals. The largest producers of cobalt include 
Zambia (21%), Australia (18%), Canada (14%) and Russia (12%), while the 
Democratic Republic of the Congo has the highest reserve base. 


Chromium (Cr) 


Chromium has a multitude of uses. It is used in iron, steel and non-ferrous alloys to 
enhance hardenability and resistance to corrosion and oxidation. Other applications 
include alloy steel, metal plating, pigments, catalysts and surface treatments. 


South Africa is the largest producer of chromite ore, with 45% of world 
production, while Kazakhstan has 18% and India accounts for 15% of world 
production. Some 95% of the world’s chromite resources are in southern Africa. 


Lithium (Li) 


Lithium is used in ceramics, glass and primary aluminium production, as well as 
in batteries. The larger producers are Chile (45% of production), China, 
Australia and Russia. 


2 Data and some information sourced from USGS. 
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Magnesium (Mg) 


Magnesium is an extremely abundant element in the earth’s crust (about 2%) and 
the third most plentiful in seawater. Commercially significant magnesium 
minerals include dolomite, magnesite, brucite, carnallite and olivine. Magnesium 
compounds, and magnesium oxide in particular, are used as refractory materials 
in furnace linings. Magnesium metal is primarily used in association with 
aluminium in alloys in beverage cans, automobiles and machinery. It may also 
be used to remove sulphur from iron and steel. 


China is the largest producer of magnesium compounds (magnesite) with 25% of 
world production, while Turkey (19%), Korea and Russia are also significant 
producers. Russia and China have the largest reserves. China is by far the largest 
producer of magnesium metal, with 50% of world production. 


Manganese (Mn) 


Manganese is an essential component of iron and steel production because of its 
sulphur-fixing, deoxidising and alloying properties. Steelmaking accounts for 
85-90% of manganese use — the manganese of the form of ferroalloys. These 
manganese steels are used primarily for construction, machinery and 
transportation. Manganese may also be used in aluminium alloys and, as 
manganese oxide, in dry cell batteries. Manganese compounds may be used as 
fertilisers, animal feed and colourants for bricks. 


The largest producers are Brazil (20% of world production) and South Africa 
(17%), with South Africa having the largest reserve base. 


Molybdenum (Mo) 


Molybdenum is used primarily as an alloying agent in steel, cast iron and 
superalloys to enhance hardenability, strength, toughness and corrosion 
resistance. It is frequently used in conjunction with chromium, niobium, 
manganese, nickel and tungsten. It may also be used in chemical applications 
such as catalysts, lubricants and pigments. 


The principal producers of molybdenum are Chile (27%), the US (25%) and 
China (22%). China and the US have the largest resource bases. 
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The rare earths are a relatively abundant group of 17 elements including 
scandium, yttrium and the lanthanides. They have unique properties making 
them important for a wide variety of uses, such as glass polishing, petroleum 
refining catalysts, catalytic converters, metallurgical alloys and phosphors for 
lighting, TVs, monitors and radar. The major economic sources are the minerals 
bastnaesite, monazite and loparite and some clays. 


China is the world’s largest producer with 88% of production. The US, India and 
states of the former Soviet Union also produce fair amounts of rare earths. China 
also has by far the world’s largest reserve base. 


Silver (Ag) 


Silver has been used for thousands of years for ornaments and utensils, as well as 
for money. It also has significant industrial applications due to the 
photosensitivity of silver halides. It may be used in mirrors, electrical and 
electronic products, photography and as a catalyst. The advent of digital imaging 
has posed a serious threat to the use of silver for photographic applications. Silver 
is traded on COMEX and TOCOM. 


Silver is often produced as a by-product of copper, gold, lead and zinc mining. 
The largest producing countries are Mexico (15% of world production), Peru 
(12%) and Australia (12%). China is also a producer and has the largest reserves. 


Tungsten (W) 


Tungsten’s largest use is as tungsten carbide in cemented carbides, which are 
wear-resistant materials used in the metalworking, mining and construction 
industries. Tungsten metal may be used for wires, electrodes, heavy metal alloys 
used for armaments, heat sinks and high-density applications, superalloys for 
turbine blades and wear-resistant alloys. Tungsten composites may be used as a 
substitute for lead in bullets, while chemical compounds are used in catalysts, 
inorganic pigments and high-temperature lubricants. 


China has been the dominant producer in recent years (and will continue to be so 
as it has the largest reserve base), with its cheap exports killing off mining in 
many other countries. It accounts for about 80% of world production. Russia, 
Canada and Austria also produce fair amounts. 


Uranium (U) 


Uranium is primarily used in the nuclear industry. However, it has other 
applications, such as in counterweights, making use of its high density. Its 
common ore minerals are pitchblende, uraninite and branerite. 


Australia and Canada are the largest producers of uranium, but Kazakhstan and 
the US also produce significant amounts. Uranium may only be sold to countries 
which are signatories of the Nuclear Non-Proliferation Treaty, and which allow 
international inspection to verify that it is only used for peaceful purposes. 


Vanadium (V) 


Vanadium is used in small amounts in ferrous alloys to improve toughness and 
resistance. The principal producers are China (58%) and South Africa (27%), 
which also dominate the reserve base. 
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Non-metals 
Sulphur (S) 


Sulphuric acid, one of sulphur’s derivatives, is one of the most important 
industrial raw materials. It is of major importance to every sector of the world’s 
industrial and fertiliser businesses to such an extent that sulphuric acid 
consumption is regarded as one of the best indicators of a country’s industrial 
development. 


Sulphur may be produced as a by-product at petroleum refineries as well as from 
pyrites and native sulphur mining. The largest producers are the US and Canada, 
each with 16% of world production, Russia (11%) and China (9.5%). 


Industrial minerals 
Asbestos 


Asbestos is the generic name given to six fibrous minerals that are used in 
commercial products. These are chrysotile, crocidolite, amosite, anthophyllit 
asbestos, tremolite asbestos and actinolite asbestos, with chrysotile being 
produced in the largest quantities. The properties that make asbestos useful are 
its high tensile strength, coupled with high chemical and thermal stability, 
flexibility, low conductivity and large surface area. Major end uses are roofing 
products, gaskets and friction products. 


The asbestos industry has been affected by health liabilities and public 
opposition to the use of asbestos and it is no longer widely used. Many basic 
materials companies such as Dow Chemical, Georgia-Pacific and Gencore have 
been affected by asbestos litigation and the resulting share price volatility. 


Barite 


Barite is the mineralogical name for barium sulphate, which is also sometimes 
known as barytes. Coarse barite grains may be used in ‘heavy’ cement, while 
fine barite may be used as a filler or extender, as an addition to industrial 
products or a weighting agent in well drilling. 


Historically, oil well drilling has been a driving force in barite demand, but it has 
been of less importance in recent years. The largest producer of barite is China, 
with 50% of world production, followed by India with 15%. These two countries 
also dominate the reserve base. 


Borates 


Boron compounds are used primarily in the glass and ceramics industries, and to 
a lesser extent, in soaps and detergents, agriculture and fire retardants. 


Turkey is the world’s largest producer (31% of production), with the US (25%) 
and Russia (21%) also producing significant amounts. These three dominate the 
reserve base, although it should be noted that China also has extensive reserves. 


Calcite/limestone 


Limestone (made up of the mineral calcite or calcium carbonate, as well as varying 
amounts of silica) is one of the most important and accessible natural resources for 
the cement, steel and agriculture industries. Despite the low value of its basic 
products, this is a high value segment when volumes are taken into account. 
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Gypsum 


Gypsum is one of the most widely used minerals in the world due to its use in 
making plasterboard (wallboard) for homes, offices and commercial buildings. A 
typical new home contains seven tonnes of gypsum alone. It is also used in 
concrete for roads, bridges and buildings, and as a soil conditioner. Demand for 
gypsum depends very much on the wellbeing of the construction industry. 


The US is the largest producer with 16% of world production. Iran, with 11%, 
and Canada, with 8%, are also large producing regions. 


Kaolin 


Kaolin or China clay is a fine-grained, white material that is used as a dye anda 
filling agent in paper and refractory markets. 


Marble 


Marble is a metamorphosed form of calcium carbonate, which has been baked 
and pressurised at depth in the Earth’s crust to form a fine-grained, hard material 
suitable for decorative use. 


Phosphate 


Phosphate minerals are the only significant global resources of phosphorous, an 
essential element for animal and plant nutrition. Most phosphorous is consumed 
as a component of nitrogen-phosphorous-potassium (NPK) fertilisers used for 
arable crops. 


The US is the world’s leading producer and consumer of phosphate rock. Other 
major producers are Morocco (18% of world production) and China (16%) 


Potash 


Potash, like phosphorous, is used primarily as an agricultural fertiliser. The 
name potash denotes a variety of mined and manufactured salts containing 
potassium in water-soluble form. Potash consumption has been declining in 
recent years. Major producers are Canada (32% of world production), Russia 
(16%) and Belarus (15%). 


Salt 


Salt (rock salt or sodium chloride) may be used as a flavour enhancer in food, or 
on roads and walkways to remove ice. It is also used as a feedstock for the 
manufacture of chlorine and caustic soda. Chlorine may then be used to make 
plastics such as PVC, while paper-pulping chemicals may be manufactured from 
caustic soda. 


The US is the world’s largest producer with 20% of production. China (16%) is 
also a large producer. 


Soda ash 


Soda ash is the trade name for sodium carbonate, a chemical refined from the 
mineral trona or sodium carbonate-bearing brines. It is an essential raw material 
for glass, chemicals, detergents and other major industrial products. 
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Zirconium 


Zircon (zirconium silicate) is used for refractories, foundry sands and ceramic 
opacification, while its oxide is also used to produce cubic zirconia, which may 
be used to simulate diamonds. Zircon itself may also be used as a natural 
gemstone. Zirconium is used in nuclear fuel cladding, chemical piping in 
corrosive environments, heat exchangers and speciality alloys. Zircon is a by- 
product of the mining and processing of heavy mineral sands and is the primary 
economic source for zirconium. 


Australia (44% of world production) and South Africa (29%) are the world’s 
largest producing regions. 


Gemstones 


These are minerals, stones or organic matter that can be cut, polished or 
otherwise treated for use in jewellery or other ornaments. Diamond, corundum 
(ruby, sapphire), beryl (emerald, aquamarine), topaz and opal are classified as 
precious stones; other gemstones are usually classified as semi-precious. 


Gemstones are not common in nature and do not form ore deposits in the normal 
sense. When present at all, they tend to be scattered sparsely through a large 
body of rock, to have crystallised as small aggregates or to fill veins and/or 
small cavities. They occur in most geologic environments, but are most common 
in pegmatites, stream gravels (as placer deposits) and metamorphic rocks. 


Diamonds 


Diamonds could equally well be classified as an industrial mineral —as they are 
one of the world’s most versatile engineering materials — as well as the most 
famous gemstone. Diamond is the strongest and hardest known material and has 
the highest thermal conductivity of any material at room temperature. 


If diamonds do not meet gem-quality standards, they are used in industrial 
applications, principally as abrasives, where they cut faster and last longer than 
competing materials. Synthetic diamonds are of growing importance for industrial 
applications, accounting for up to 90% of industrial diamond usage in the US, the 
largest market for industrial diamonds. The industrial diamond market has been 
healthy and we expect it to remain so over the next few years, although there is 
increasing demand for synthetics over natural diamond material. 


South Africa has historically dominated mine production of diamonds, but in 
recent years Australia, Russia and other African countries have gained 
importance and market share and there is now significant mine development in 
Canada. The Russian industry is experiencing structural changes as mining 
operations move underground; this is likely to lower production and increase 
costs in the short term. 


Industrial and gemstone applications 


Synthetic diamonds used increasingly 
for industrial applications 


South Africa has historically dominated 
the industry but Russia, Australia and 
Canada are of growing importance 
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Figure 1: Regional reserves, production and demand (% of world) - alumina, copper, iron ore and steel, and lead 
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Figure 2: Regional reserves, production and demand (% of world) - nickel, zinc, gold, and PGMs 
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Source: AME, Brook Hunt, CRU, GFMS, Johnson Matthey, USGS, UBS estimates 
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Figure 3: Regional reserves, production and demand (% of world) - silver, diamonds, coal, oil and gas 
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Zambia 
N.America 15% 12% 22% 28% 9% 6% 4% 12% 27% 4% 25% 25% 
Latin America 13% 23% 2% 8% 2% 8% ™% 4% 3% 2% 2% 
W.Europe 15% 1% 13% 1% 3% 11% 0% 1% 9% 
E.Europe 19% 6% 1% 7™% 20% 27% 15% 6% 10% 14% 5% 29% 22% 20% 
China 10% 13% 9% 2% 1% 13% 6% 6% 1% 5% 9% 1% 2% 2% 
Japan 16% 21% 6% 3% 
Asia(excl. China & Japan) 20% 11% 20% 27% 1% 3% 10% 4% 7% 6% 
Australasia 11% 10% 16% 21% 9% 28% 0% 1% 1% 1% 1% 1% 
Mid.East & Africa 0% 60% 53% 5% 1% 0% 12% 6% 3% 17% 8% 4% 


Source: AME, Brook Hunt, CRU, GFMS, Johnson Matthey, USGS, UBS estimates 
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Section 4: 
Hard rock to heavy metal 
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How did it get there and how do you get it out? 
Geology and mining 


Geology is the science of the earth. Applied geology is used extensively by the 
mining industry first to locate ore deposits, then to extract the key materials 
economically. 


Basic geology 


The five most abundant elements in the Earth’s crust are oxygen, silicon, 
aluminium, iron and calcium. These elements bind together, in association with 
other elements, in chemical compounds to form solid crystalline substances 
called minerals. The concentration of minerals in sufficient quantities is termed 
a mineral deposit. Mineralisation can be termed ore when the minerals are 
present in sufficient quantity or tonnage, and quality (known as grade), to be 
recovered profitably. Deposits are usually mined to produce metals, such as 
copper and gold, or other commodities such as coal. 


Metals may be split into groups, depending on their uses or properties. The 
diagram below shows the different groups of metals and some examples. 


Figure 4: The major groups of metals classified by uses and properties 


Geology is the science of the Earth 


A concentration of minerals in 
sufficient quantity to be extracted 
economically is called a mineral 
deposit 


Semi- Metals 
possess metallic and n 
metallic attributes 
eg silicon, arsenic, 
selenium 


Precious Metals 
eg gold, silver, PGMs 


eg scandium, ytrium, 
Zirconium and 15 
lanthanides 


Light Metals 


Refractory Metal ; 
valued for lightness ahd 


can withstand high 


temperatures strength 
eg niobium, tungsten eg berrylium, — 
agnesium, aluminiuy 


ruthenium 


Radioactive Metals 
often used for power 
generation 
eg radium, thorium, 
uranium, plutoniys 


Reactive Metals 
easily react with 
oxygen, less stable 
eg lithium, strontium, 
cesium 


Base Metals 
lower value metals 
eg copper, lead, zinc, 


not used in steelmaking 
eg copper, lead, zinc, 
lead, magnesium, 
nickel, tin 


used in steelmaking 
eg iron, chromium, 
cobalt, manganese 


titanium 


Source: UBS 


The Earth’s cycle 


Earth is over four billion years old, and its development during that time is the 
key to how ore deposits have formed and where they have formed. Plate 
tectonics is one of the key mechanisms that contribute to the formation of ore 
deposits. Plate tectonics is the mechanism behind continental drift, whereby the 
tectonic plates which host the outer surface of the Earth’s crust move around 
over the mantle, away from each other (diverging plate margins) and toward 
each other (collision or converging plate margins). At diverging margins, new 
material from deep within the earth is erupted to the surface, whereas at collision 
margins one plate may be pushed beneath another, or may literally crumple up 
against another. This results in extremely high temperatures and pressures at 


Tectonic plates move across the 
Earth’s surface and often govern the 
location of ore deposits 
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depth, which can result in earthquakes, volcanic reactions and lots of circulation 
by hot melted rock fluids close to these margins. Converging margins may also 
result in the formation of mountain ranges as the plates are pushed together, or 
one is pushed beneath another, causing uplift. 


Three major rock types 


There are three different types of rock in the Earth’s crust (the outer layer of the 
Earth). They are defined by their method of formation and are known as igneous, 
sedimentary and metamorphic rocks. Sedimentary rocks tend to be the source 
of energy deposits (coal and oil), while metallic deposits are often, but not 
exclusively, associated with igneous and metamorphic rocks. 


Molten material originating at great depths in the crust, or below, is called 
magma. As this magma rises through the crust, it may cool and solidify to form 
igneous rocks. These may be intrusive (ie, the magma crystallised when still 
covered by other rocks), or extrusive (the magma rose to the surface and was 
erupted, for example by a volcano). 


The intermediate stage in the geological cycle is caused by erosion. Rock 
formations may be eroded at the surface by mechanical means (ie, by the effect 
of wind, water or ice), or by chemical means (when some of the minerals in a 
rock may be dissolved by a water solution). Eroded material is then carried, by 
wind, water or ice, and may be deposited as loose material (for instance at the 
end of a glacier, on the shore or bed of a river or on a beach). As this loose 
material collects, it is buried and then compacted to form sedimentary rocks. 


The final stage of the cycle comes about as previously formed igneous and 
sedimentary rocks are heated and pressured at depth to form metamorphic 
rocks. This may occur in convergent tectonic regions where rocks are pushed 
together at high temperature and pressure, or may be caused by the intrusion of 
hot igneous material at depth. 


Molten rock rises from the centre of the 
Earth to form igneous rocks 


Erosion of rocks at the surface and 
subsequent burial and compaction 
results in the formation of sedimentary 
rocks 


Metamorphic rocks form at high 
temperatures and pressures within the 
crust 
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Figure 5: The geological cycle 


Continental plate 
Mountain range 


Sedimentary rocks 


Lo 


Mid-ocean ridge 


Igneous rocks 


Contact metamorphism 


Convergent plate margin Metamorphic rocks Divergent plate margin 


Source: UBS 


Development of rock formations and structures 


When sediments are laid down, they are normally in relatively horizontal layers; 
however, these layers may be deformed over time through the effect of pressure 
to form different shapes, and the layers may adopt different orientations up to 
and beyond vertical. This deformation is termed folding. The orientation of a 
particular layer or bed may be described by strike and dip. Strike and dip can 
be illustrated by imagining a sheet of wood at an angle in a water tank. The line 
where the sheet and the water surface intersect is the strike, while the angle the 
wood makes with the surface of the water is the dip. 


Igneous rocks occur in three major forms. In their most simple form they occur 
as a batholith, a large body of magma at great depth. However, small sheet-like 
offshoots of igneous material can also escape from larger bodies, normally 
pushed by heat or pressure, and these can cut through older igneous, 
sedimentary or metamorphic rocks. These intrusions may be known as dikes 
(when they cut across the orientation of the country rocks), or sills (when they 
are parallel to that orientation). Mineral zones may form as igneous bodies cool 
and different minerals cool at different times, settling to different layers in the 
melt. 


Metamorphic rocks are igneous, sedimentary or other metamorphic rocks that 
have undergone extreme chemical or physical changes, which often obscure the 
original rock’s identity. If subjected to high temperatures or pressures, new 
minerals can be formed that are stable under these conditions. 


Fractures are common in rock. If the fracture is large enough and the two sides 
have moved relative to one another, it is called a fault. Where a series of many 
smaller parallel fractures form a fault, this may be known as a shear zone. 
Minerals often concentrate in shear zones and faults. 


When layers of sediment are deformed 
it is called folding 


Igneous rocks can occur in three major 
forms 


Metamorphism can obscure a rock’s 
previous identity, forming new minerals 


Minerals often concentrate near rock 
fractures 
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Different types of minerals 


Minerals may be split into two types; basic rock-forming minerals, such as 
quartz and feldspar, which in this context will mostly be referred to as gangue 
(waste from the mining process), and the ore minerals that contain the metals 
which are of interest to the mining industry. This is not to say that the rock- 
forming minerals do not contain economically significant metals, indeed they do, 
however, they do not contain these metals in enough concentration, or in a 
structure that it is economically viable to break down, to be of interest. 


A table of metals and their common ore minerals is shown below: 


Table 8: Key metals and their ore minerals 


Metals Symbol Common ore minerals 
Aluminium Al Bauxite (hydrated aluminium oxide) 
Cobalt Co Cobaltite (cobalt suplarsenide, 36% Co) 
Chromium Cr Chromite (ferrous chromic oxide, 46% Cr) 
Copper Cu Native copper 
Chalcopyrite (copper iron sulphide, 35% Cu) 
Chalcocite (copper sulphide, 80% Cu) 
Bornite (copper iron sulphide, 63% Cu) 
Gold Au ative gold 
Iron Fe Haematite (iron oxide, 70% Fe) 
Magnetite (iron oxide, 72% Fe) 
Siderite (iron carbonate, 48% Fe) 
Lead Pb Galena (lead sulphide, 87% Pb) 
Molybdenum Mo Molybdenite (molybdenum disulphide, 60% Mo) 
Nickel Ni Pentlandite (nickel iron sulphide, 22% Ni) 
Platinum Pt ative platinum 
Sperrylite (platinum arsenide, xx% Pt) 
Silver Ag Native silver 
Tin Sn Cassiterite (tin oxide, 79% Sn) 
Titanium Ti Ilmenite (iton titanium oxide, 32% Ti) 
Tungsten Ww Wolframite (iron magnesium tungstate, 77% WO3) 
Scheelite (calcium tungstate, 81% WO3) 
Uranium U Pitchblende (uranium oxide, 50-58% U308) 
Zinc Zn Sphalerite (zinc sulphide, 67% Zn) 


Source: Northern Miner, UBS 


Formation of ore deposits 

Most of the mineral deposits being mined today were formed hundreds, 
sometimes thousands, of million years ago and minerals may have concentrated 
in mineable proportions via a variety of different processes. 


Gangue does not contain economically 
significant minerals 


Ore deposits can form by a variety of 
processes 
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Mineral exploration 


Exploration has changed in recent years with satellite and computer technologies. 


In many countries, government geological surveys have produced regional 
geological maps. These reports and maps are good sources of reference where 
they exist, but many areas have never been explored on foot. 


In recent years remote sensing has started to be of greater importance. This is 
the use of photographic or radar images taken by satellites and aircraft. It can be 
useful for identifying large-scale geological structures like faults or contacts 
where mineralisation may occur. 


Geophysics is the remote sensing of the physical properties of the Earth and it is 
more concerned with highlighting anomalies where the Earth has unusual 
properties. Physical properties such as the Earth’s magnetic, electric or 
gravitational fields are tested since different types of rock have different 
magnetic and specific gravitational properties. On a large scale, sensors may be 
towed by aircraft or ships, while on a smaller scale they can be carried by 
individual geophysicists. A map can be created from the readings, using 
contours to delineate different levels, exactly the same as on a relief map. 


Geochemistry is also used routinely in most exploration programmes. A 
geochemical survey is used to track anomalous concentrations of chemical 
elements in ground and surface water. Geochemists use a detailed knowledge of 
the relative mobility of certain elements and the processes that cause this 
mobility in order to track metals back to their source. They do this by sampling 
materials such as water, soil or bedrock, analysing them for certain key elements 
and then plotting the results on a map. 


Exploration has changed dramatically 


in recent years 


Remote sensing by satellite or aircraft 


is of increasing importance 


Geophysical properties such as 


magnetism, gravimetric and electric 


fields can also help in exploration 


Chemistry of waters also aids 
exploration geologists 
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Table 9: Different types of ore deposit 


Type of ore deposit 


Formation 


Magmatic and intrusive deposits 


Layered magmatic 
deposits 


Diamond pipes 


Porphyry deposits 


Skarn deposits 


Granite-hosted 


Epithermal veins 


Layering of minerals as they cool at different rates 
in magma chambers 


Kimberlite, a rock from the earth's mantle, is 
erupted to the surface, carrying rock fragments of 
diamond-bearing rocks to the surface 

Fracturing and hydrothermal activity caused by 
igneous intrusions; mineralisation forms in veins or 
breccia bodies within the intrusion itself and on its 
margins with country rock over a large area 

Form at the contact between intrusive rocks and 
carbonate country rocks 

Deposits form in veins and pegmatites (coarse 
grained dykes) associated with granite intrusions 


Large vein systems, usually in volcanic rocks 


Common metals/minerals present 


Nickel, platinum group metals 


Diamonds 


Copper, tungsten, molybdenum, gold 


Copper, molybdenum, tungsten, tin, gold, 
iron, zinc 

Tin, tungsten, molybdenum and uranium; 
gemstones 


Gold, silver 


Example 


Sudbury, Canada (Nickel), Bushveld, 
RSA (PGMs) 


Kimberlite pipes may be found in 
several areas including Canada, RSA, 
Russia 


Andean copper porphyries 


Twin Buttes, Arizona, US 


Tin deposits of southwestern Britain 


Cripple Creek, Colorado (gold) 


Sedimentary deposits 


Stratabound massive 
sulphides 


Carbonate-hosted 


Red-bed copper 


Sedimentary uranium 


Placer deposits 


Laterites 


Occur as part of a sequence of volcanic or 
sedimentary rocks and conform to the host rock's 
bedding 

Metal ores are precipitated by chemical conditions 
as fluids travel through fractures and pore spaces in 
carbonate rocks 

Fine-grained disseminations of base metal 
sulphides, normally in shales and sandstones; 
formed by chemical precipitation of circulating fluids 


Precipitation of uranium from circulating fluids 


Chemically stable and physically resistant minerals 
are transported by water and may be deposited in a 
sedimentary bed 

Rocks in tropical climates weather to form laterites; 
some minerals are leached out but several such as 
aluminium, iron and nickel form insoluble 
compounds which remain in place 

Iron minerals are precipitated in layers on a sea 


Copper, zinc, lead; gold, silver, cadmium, 
tin by-products 


Base metals 


Copper 


Uranium 


Gold, diamonds, gemstones 


Aluminium, iron, nickel 


Kidd Creek deposit, Canada 


Mississippi Valley, US 


Zambian copper belt 


Niger, SW US 


Witwatersrand gold, 
diamonds in Africa 


RSA; _ placer 


Most of the world's bauxite 


Hamersley, Australia, Lake Superior 


Iron formations bar Iron region, Canada 
Other deposits 

Bodies of rock out of which ore-forming fluids have 

migrated leaving behind enough mineralisation to 
Replacement deposits make ore. They are often large, low grade deposits. Gold Gainiieaae 


Often the ore may be further concentrated by 
circulating fluids at a later date, a process known as 
supergene enrichment 

Formed in veins or shear zones during tectonic 


Key source of high grade precious metals; 


Lode deposits ; : 
P deformation may also contain base metals 

Unconformity uranium Form at or near the contact of overlying sandstone rena Saskatchewan, Canada; northern 
deposits and underlying metamorphic rocks Australia 
Other materials 
Coal Decayed plant material, buried and compacted Coal 

: Left over when seawater evaporates in a shallow 
Evaporite Potash, salt, gypsum 


basin 


Source: Northern Miner, UBS 
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Table 10: Common geophysical methods 


Method Parameters recorded Application 
: . oe ; Deposits with magnetic minerals such as iron deposits, pyrrhotite- 
: Where rocks have high magnetic susceptibility, there will be a ne : 9 ; P é Py 
Magnetics ae ; bearing nickel deposits and scarns may be detected directly. 
stronger magnetic field and vice versa : fs ; 
Used to aid geological mapping 
: ; } : Economic massive sulphide occurrences exhibit anomalously low 
Electric current is forced into the ground through widely spaced ese es P y 
Resistivity electrodes; the amount of current that flows depends on the j 


Induced polarisation (IP) 
Electromagnetics 


Gravity 


Seismics 


Radiometrics 


resistance the rock offers 


Certain bodies can be ‘charged’ by passing an electric current 
through them. This can then be measured 

Alternating magnetic field induces a current in nearby conductors 
which can be measured 

Gravity is not uniform and is stronger over areas where the 
underlying rocks are more dense and vice versa 

Sound waves travel at different speeds through different rock types, 
as well as being reflected at boundaries between different rock 
types. The time they take to travel allows geophysicists to determine 
the structures of rocks 

The presence of radioactivity can be determined using a 
scintillometer, or gamma ray spectrometer, which can distinguish 
between the three main radioactive elements in nature - uranium, 
potassium and thorium 


However, other materials also cause low resistivity, so this method 
should be used in association with other methods 

Effective in detecting disseminated sulphide minerals, either in 
economic deposits or as pathfinders 

Because no contact with the ground is required, this is a useful 
method in airborne geophysics 


Used to indicate areas favourable for further mineral exploration 


Widespread method in petroleum exploration 


Can be used to assist geological mapping since radioactive elements 
occur in greater abundance in granites 


Source: Northern Miner, UBS 


As the exploration team homes in closer to prospects that look promising, it will 
use smaller-scale exploration processes. Sampling is the process by which small 
amounts of material are extracted and analysed with the expectation that they 


Companies use surface or sub-surface 
samples to analyse the composition of 
rocks 


will indicate the composition of a larger area. Samples may be taken from the 


surface, but these do not tend to give a very clear view of the situation at depth. 


Common drilling methods include diamond drilling, reverse circulation 


drilling and wireline drilling. Diamond drilling can also be important for 


established mines. It can be used to explore for new ore or outline and map 


known ore bodies, to investigate rock types and structures and locate ore bodies 
displaced by faults and other tectonic features. 
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Resources and reserves 


When a drilling programme has been finished the resources and reserves of a 
prospect can be calculated using geostatistics. Drill holes are normally spaced at 
regular intervals. There are various statistical methods that can be used to infer, 
with varying degrees of accuracy, the grades of mineralisation between drill 
holes leading to a three-dimensional representation of the deposit. 


The difference between reserves and resources is of major importance to 
mining companies and investors. Resources are defined as the material of 
intrinsic economic interest in a deposit, which has reasonable prospects for 
eventual economic extraction. Depending on the spacing of the drill holes and 
hence the geological certainty, the resources may be classified as inferred (low 
certainty), indicated and measured (high certainty). Reserves are only those 
areas of the deposit that can be extracted economically. They are subject to more 
engineering and technical review. Reserve estimations come into play when a 
company starts to consider actually mining a deposit. 


Figure 6: Illustration of reserves and resources 


Total resources 


Identified 


Demonstrated 
Indicated 


Reserves 


Inferred 


Economic 


Zone of economic uncertainty 


Resources 


Sub-economic 


<q ——— Increasing degree of geological assurance 


Source: Evans (1993)3 


From prospect to mine 


The process from discovery of a deposit to the actual opening of a mine is 
different for every operation, but we have tried to show a stylised representation 
of the sort of timings associated with the process in Figure 4. It is important to 
note that it can take several years from the discovery of the deposit to actually 
producing the first product. During this period, projects are cash drains for 
companies and it is only at the end of the period that they can hope to start to 
make some money back. This is the reason why the payback period tends to be 
very important for mining projects. It is also the reason why many larger mining 
operations are JVs; so that the investing company can share the costs and risks. 


3 Evans, A. M. (1993) Ore Geology and Industrial Minerals — An Introduction. 3" edition. Blackwell: Oxford, 390pp. 


Geostatistics allows companies to ‘fill 
in the gaps’ around drill holes 


Differentiation between reserves and 
resources is important 


It can take several years for a discovery 
to be put into operation as a mine 
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Figure 7: Typical timetable for mining project development 


Discovery * 
Drilling program 
Evaluation / pre-feasibility 
Feasibility study 
Approval / Go ahead * 
Funding completed 
Construction / Pre-stripping 
Mining 

0 1 2 3 4 5 6 7 

Time / years 


Source: UBS estimates 


Once a mineable resource has been established, the company will carry out a 
pre-feasibility study and then a full feasibility study to determine whether a 
further investment and eventual development is viable. The feasibility study is 
also used for funding purposes — in order to attract project finance. The cost 
estimates in a full feasibility study will be in the region of +15%. 


The major question when evaluating a deposit is always the same: does it 
contain enough recoverable and marketable metals, minerals and gems to be dug 
up, transported to market and sold at a profit, given price and market 
assumptions? 


Diverse risks must be considered by companies in these situations. The most 
serious risks include: 


m Issues associated with geology (size and grade of the mineable portion of the 
ore body) and how the deposit can be economically mined. 


m Metallurgy (often underestimated — how much of the metal can be recovered, 
what is the preferred recovery method; are there any impurities or associated 
minerals that could affect this?) 


m Economics (metal markets and their forecast behaviour, transportation costs, 
interest rates) 


m= Country risks (political stability, climate, laws) 
Other risks may include: 


m The effect of any unforeseen political developments (remember that mine 
lives are often in excess of twenty years so a long-term view is necessary). 


m Varying currency strengths. 


= Environmental issues, including the cost of eventual reclamation because all 
activity is based on a finite reserve with a finite life. 


m Availability of workers and local labour laws. 


These must be offset against any benefits of starting a mine in a particular area; 
for instance, local or national governments will often give a company tax breaks 
or incentives to base an operation in a particular area. 


A feasibility study is carried out to 
determine the project’s viability 


All risks must be considered 
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The feasibility study 


A mine is referred to as a wasting asset. This is an important distinguishing fact 
when considering mining projects in the context of other businesses. It is 
imperative that the profits generated by the operations should be enough to pay 
back the initial investment, and generate a competitive return on this capital, 
within a reasonable period of time. It is the job of mining engineers to estimate 
the payback period, based on their estimates for the scope of the mine and the 
speed of implementation of full production and their estimation of product 
prices. 


Cost estimation is one of the key aspects of the feasibility study. Prices for 
labour, electricity, supplies and transportation must all be considered and, when 
possible, a company will try to lock in long-term contracts to protect itself from 
volatility in these costs. 


Other costs that may have to be factored in may include the construction of 
infrastructure. In lower cost, less developed countries, companies may come up 
against higher tax levels, corruption of local officials, and even high security 
risks, such as political instability. 


Extraction issues may also be important. Geological issues include: 


m Orientation of the deposit: Awkward orientations make handling the ore 
underground demanding, and a lack of strength in the rocks can make 
underground and open-pit development difficult. 


m Associated mineralisation: sometimes the mineralisation of a deposit can 
affect the processing methods used. It is the role of the metallurgists to 
overcome these problems. 


m Reserve estimation: infill drilling (both from surface and underground) is 
often required to upgrade resources to reserves. Companies are required to 
optimise the cost associated with drilling against the deposit certainty 
required. 


m= Complexity of mining: the costs of mining deeper can escalate and also there 
can be problems with ground stability and temperature at greater depths. 


Other issues include: 


m Extraction rate: because economies of scale are particularly important in the 
mining industry, but not all ore bodies can support a large mine. Also, the 
orientation and depth of the deposit can affect the rate of extraction; 


m Effect of dilution: in an open cast mine, the stripping of the overburden 
constitutes dilution. In all types of mine, the characteristics of the rocks may 
require a company to extract a significant amount of barren rock, as well as 
ore, which costs money. Dilution may reach as much as 20%, which makes 
the operation far less profitable than it would otherwise have been; 


m= Metallurgical risks (see above). 


Payback period is of key importance 


when evaluating a project 


Cost estimation is an important part of 


the feasibility study 


Infrastructure development is another 


important area 


Geological issues can be a significant 


risk 


Stripping ratio very important to 
profitability 
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Mine development and mining methods 


The choice between underground or open-pit mining is one of the most 
important. The deeper the open pit, the greater the waste that has to be removed 


to yield the ore, and the higher the costs. 


Open pit or underground is an 
important question 


Since it is cheaper, open pit is every miner’s first choice for a mine, especially if | Open pit is cheaper and simpler 
the deposit is a large scale, near-surface body. The first stage is for a rock although planning is more involved 
mechanics engineer to assess a safe slope angle for the pit. Then, it is necessary to —_ than many people think 

assess how much waste rock needs to be mined and to balance this with the 

mining rate. The amount of waste rock that must be mined for each amount of ore 

is called the stripping ratio. In most cases this decreases along the life of the 

mine. An open pit is only profitable if the value of the ore exceeds the cost of 


mining the waste. 
Table 11: Summary of features of surface mining techniques 


Surface techniques Typical setting 


Key features 


; Surface to sub surface deposits but can extend to +500m in 
Open pit or open cast 4 f 
depth. Applies to most metals and minerals. 
Peart” Surface deposits mining thin, horizontal, near surface seams 
Strip mining 
over a large area 
Dredging (includes use of __ River beds (alluvial), seabed, beach sands. Applies to heavy 
suction pumps, etc) minerals eg, gold, diamonds, tin and titanium mineral sands. 


Generally high throughput but can be very small scale. Simple and low 
cost versus underground. Relatively safe operationally. Enjoys 
incremental economies of scale. Generally capital intensive and highly 
mechanised 

Large scale, low cost operations that move over a large area. Overburden 
is removed, ore body is excavated and overburden is replaced 


Low to high throughput, low barriers to entry. Very low cost and highly 
mechanised 


Source: UBS estimates 
Figure 8: Explanation of stripping ratio in open cast mines 
Initial pit - no stripping 


Intermediate pit - stripping 
ratio now 1.5 to 1 


Final pit - life of mine stripping 
ratio 3 to 1 


NSS So 


_———— Orebody 


A vertical or steeply dipping orebody 
suffers increasing stripping ratio as the 
depth of the pit is extended. The final 
depth of the pit is then determined by 
the economics of extraction rather than 
the geology of the orebody. In some 
cases the mining will be continued 
using underground techniques e.g. 
Palabora, South Africa 


Source: UBS 


A flat or lenticular shaped orebody 
lends itself to low stripping ratio. The 
final pit depth is then more determined 
by the geology of the ore body and not 
the economics of production. A certain 
amount of pre-stripping may be 
required before production starts and 
this is often charged to capital costs. 
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For ore bodies where open-pit mining is not viable for economic or — Underground mining must be used at 
environmental reasons, underground mining is used. The method of mining is 
again determined by the type of ore body, coupled with its orientation, thickness 
and regularity. 


greater depths 
Mining - digging the holes 


Figure 9: The mining flow sheet 


Deposit ==> Mining => Rock 


aie 


Processing ==> Refining == Market 


> 


Increasing Value Added 


Source: UBS 


Mining can be broken down into three basic processes, with a fourth option: 
m= Rock breaking 

= Loading 

m= ‘Transport (or hauling) to process site 

m= Backfilling (optional in underground mines) 


The first three are summarised in the table below. 


Table 12: Comparison of mining processes in surface and underground operations 


Rock Breaking Loading Transport 


Explosive: drill and blast Front-end loader, back hoe, Truck, train, by-hand 


Surface Non-exnlosive: rip, load direct shovel, water jet, suction eye rare), conveyor 
pump belt, pipe 
Explosive: drill and blast, i : : Truck, train, f 
xplosive: drill and blast, gravity ravine by end heehee ruck, train conveyor 
(block cave method) Non- : fj by-hand, vertical shaft 
Underground : loader (diesel, electric or slo 
explosive: face shearers, road 4 and any combination of 
compressed air) 
headers the above. 
Source: UBS 


Rock breaking generally entails the use of explosives. Some rock types, Rock breaking generally entails the use 
however, are soft and can be broken by mechanical means. Most of the world’s __ of explosives 

coal is broken in this way and the use of explosives in coal mines is restricted to 

specific situations. In some mining situations no breaking is required at all, as in 

the mining of diamonds off the seabed, which are quite simply sucked up a large 

underwater ‘vacuum cleaner’. 


Where explosives are used, holes are drilled into the rock, charged with 
explosives and then blasted. Drilling holes in rock uses considerable amounts of 
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energy, the cost of which makes up a meaningful portion of mining costs. The 
miner must therefore optimise the blasting configuration against the level of 
desired breakage. In open-pit mining operations, rock is blasted in a series of 
benches and the broken rock is assigned to the process plant or waste rock dump, 
depending on the contained value. Underground, ore is produced from stopes, 
with access to the stopes made via tunnelling, usually in barren rock (waste), 
also referred to as development. 


The availability of a free face in the underground situation becomes more 
important, especially in stoping, where the free face has to be established. At a 
development face the free face has to be created by using a ‘cut’. This requires 
intensive drilling and use of explosives; therefore the cost per tonne of broken 
rock from development should always be more than that of stoping. Stoping 
methods that depend on development techniques, such as drift and fill, will 
always be more expensive, in terms of cost per tonne broken, than underground 
bulk methods such as sub-level caving. 


Loading is the process of moving the broken rock into a conveyance for transport 
to the processing plant. This can be a simple process making use of gravity to feed 
broken rock into rail cars, or by use of mechanical loaders to load trucks. 


In many underground situations, broken rock has to be transferred from one 
system to another before arriving at the processing plant and may require that 
the rock is re-handled a number of times. Re-handling adds expense for little or 
no value added and reduces the overall efficiency of the operation. 


Transport is the most critical of the three processes. In most cases the mining 
operation is only as good as the transport system and has to be diligently 
managed. Rock transport can take many forms, the most common being the use 
of trucks both in underground and surface operations. Nearly all open-pit mines 
use a fleet of large trucks specifically designed for the purpose. These trucks 
have a capacity (payload) of 30-300 tonnes each, depending on the scale of 
production required. In many cases the fleet is managed by a despatch system, 
which makes use of GPS technology, and because of the capital-intensive nature, 
effective truck utilisation is critical and carefully managed. 


The rock must be moved to the 
processing plant 


Transport is extremely important 
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Figure 10: A typical underground mining operation showing extraction, loading and transport methods 
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Underground, the shaft hoisting system is the critical element. Shafts vary in 
inclination from shallow to vertical. Some shallow mines use trucks to haul to 
surface up a system of underground roads or ramps; this is generally viable to a 
depth of around 400 metres. Where this is not feasible then a hoist is employed. 


Hoisting is generally automated and usually takes place on a continuous basis. 
Again the capital-intensive nature of hoisting systems, tied up in the cost of the 
equipment and the cost of the ‘hole in the ground’, requires maximum shaft and 
hoist utilisation. The hoisting system is usually fed by a horizontal transport 
system that might take the form of trucks, trains or belt conveyors. Conveyor 
belt systems are common in surface and underground operations and can be used 
as either the principal transport system or as part of a secondary system. 


Once a stope has been fully mined out, it may be necessary to backfill it with waste 
materials either so that ore adjacent to the stope can be mined out, or as a further 
means of support. Backfill may be waste rock from underground, sand brought 
down from the surface or processed mill tailings; it generally has some cement 
added to it. Backfilling may take place concurrently with the mining of a stope, or it 
may be carried out only when mining of a particular stope has totally finished. 


Other capital-intensive systems needed for underground mining include 
ventilation, access declines, underground workshops, stores and drainage 
systems (all the water entering the mine and used in the mining process must be 
pumped out). 


Shaft hoisting systems are critical to 
underground mines 


Stopes may need to be backfilled to 
prevent collapse 
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Minerals processing (beneficiation) 

Minerals processing is the initial 
separation and concentration of the 
mineral-bearing material 


In nature, most metals — with the notable exception of gold — occur as one of the 
components of a compound. For example, copper is often found as a compound 
of copper, iron and sulphur known as chalcopyrite (Cu,FeS). In a typical copper 
deposit the chalcopyrite is distributed within the host rock and the overall 
concentration of copper may be as low as 1%. Gold is effectively inert and is 
normally found in its natural state but usually very fine-grained. In some gold 
mines the concentration can be less than 2 grams per tonne (2¢/t), equating to 
0.0002%. With such low concentrations, the rock has to be reduced dramatically 
in size to liberate the target mineral or at least expose a surface on the target 
mineral for further processing. 


Figure 11: Crushing and grinding - why is it needed? 


Rock ex-mine, no target 
mineral exposed 
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Target mineral now mostly liberated 
from host rock 


Source: UBS 


Some materials, such as coal, can 


There are exceptions. Coal is washed and sized according to the customer : : 
bypass the minerals processing stage 


requirements and rarely undergoes grinding on the mine site. In some operations, 
such as the mining of beach sands for titanium minerals, the process bypasses 
crushing and grinding and goes straight to concentration. All mined material 
requires some processing to yield a marketable product. Processing plants are 
generally sited on the surface at or near the source mine and the typical process 
flow is as follows: 


m Crushing and grinding 
m Concentration 
m= Refining 


Some operations, such as diamond mining from the seabed, only require the 
final steps of concentration and refining, and not the first steps of crushing and 
grinding. 


UBS 106 


Mining and Steel Primer 10 June 2008 


Crushing and grinding reduce the size of mined (referred to as run-of-mine) 
rock to a predetermined size, usually that of fine sand, so that the next step of 
concentration is effective. Crushing and grinding is expensive so there is a trade- 
off between grinding for total liberation and accepting that some of the target 
mineral will be lost. 


Concentration is the first real value-adding stage and significantly raises the 
concentration of the target mineral. There are two broad categories: 


m Physical (including flotation, gravity, magnetic) 

m= Chemical 

Of the physical methods, flotation is the most important. In froth flotation the 
physical properties of the target mineral are manipulated through the addition of 
reagents, so that the mineral will attach itself to air bubbles in liquid. These 
bubbles, with the target minerals attached, form a froth at the surface of each 


flotation cell and are simply skimmed off leaving the waste or gangue material 
behind. The basics of the process are shown in the diagram below. 


Figure 12: Basic features of froth flotation 
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Source: UBS 
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Flotation is very important in the sulphide-based metals, including copper, zinc 
and lead. Copper, in particular, is the product of flotation, with around 75% of 
mined production being derived from the process. Gravity and chemical 
methods are also used. Gravity concentration simply uses the difference in 
specific gravity of the target mineral and the host mineral to capture the valuable 
part. Panning for gold is its simplest form. One other method of concentrating 
can be nothing more than physical sorting, such as is used in diamond 
production, mechanised using optical techniques. 


Chemical concentration methods are manifold, but the important methods are: 
a Dissolution 
m= Solvent extraction 


These processes fall under the general categorisation of hydrometallurgy and 
some processes may include any combination of the above. Dissolution can take 
place either under ambient conditions, or under specific conditions of 
temperature, pressure and acidity. Where temperature and pressure are raised, 
the process is called autoclaving. In Australia a number of nickel deposits, 
known as laterites, are processed under high pressure, heat and acidity and this 
process is called pressure-acid-leach or PAL. In many cases, mines produce a 
concentrate that is then sold on to specialist refineries and smelters for final 
refining before going to market. The waste products from concentration are 
known as tailings and are dumped. 


In the PAL process the feed is put into a pressure vessel where the temperature 
and pressure are raised and the pH is lowered (to raise the acidity). This has the 
effect of essentially dissolving all the components of the feed. The solution is 
then de-pressurised, known as flashing, and the nickel and cobalt are recovered 
selectively, or together as a precipitate or a mixed sulphide, or as metal through 
electro-winning. 


Engineering in the PAL process to the scale required has proved problematic 
and costly, and none of the original projects have been able to sustain production 
at the design level. However, steady progress is being made and the technology 
may yet prove to be key in terms of sourcing nickel in the future. 


SX/EW stands for solvent extraction/electro-winning, and refers to a process 
that bypasses many of the energy-hungry steps of crushing and grinding. Metals 
are leached to form highly concentrated solutions, which can then be separated 
using solvent extraction. The target metal is then extracted from solution in an 
electrolytic cell. For many years very large, low-grade copper deposits were 
known to exist but were uneconomic using the prevailing technology. As such, 
they were ignored or mined and dumped as waste to access deeper high-grade 
sulphide deposit. With the development of SX/EW in the 1980s, many of these 
low-grade copper deposits have been successfully exploited. It should be noted, 
however, that SX/EW only applies to parts of a sulphide orebody near to its 
surface, that is, those parts that have been oxidised; therefore the resource base 
for SX/EW is far more limited. The expansion of this process has lifted the 
consumption of acid and the sulphuric acid prices. 


Hydrometallurgy is a method of 
chemical concentration 


SX/EW provides an economic way to 


treat low-grade deposits 
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Mining takes place conventionally and the ore, after minimal treatment, is 
stacked on impervious membranes known as leach pads. The stacks can be 
several tens of metres high. Acid, usually sulphuric acid, is then delivered to the 
top of the stack via drip lines or sprinklers. As the acid percolates through the 
stack the copper is dissolved and the solution (in the form of copper sulphate 
and known as a pregnant solution) is collected at the bottom of the stack. The 
solution is further purified by solvent extraction that involves the selective 
transfer and re-transfer of the copper solution into and out of an organic liquid. 
Electrolysis is then utilised to plate high-purity copper on to stainless steel 
cathodes. In many cases the end product is acceptable for delivery to the London 
Metal Exchange with a purity of 99.99% copper. 


Refining is the final step before releasing the product to market and adds 
significant value. There are three important methods: 


m Electro-winning 

m= Pyro-metallurgy (smelting) 
m Precipitation 

m Physical sorting 


Pyro-metallurgy and electro-winning are the most important. In electro-winning, 
still a hydro-metallurgical process, electrolysis is used to capture the target 
metal and very high levels of concentration, up to 99.99%, can be achieved in 
this way. Pyro-metallurgy uses very high heat to melt, separate and concentrate 
metals, but this method is energy intensive and costly in both capital and 
operating cost terms. As a consequence, many smelters/refineries make use of a 
combination of pyro-metallurgy and electro-winning. In the process the 
concentrate, which generally arrives direct from the mine in the form of a 
sulphide, undergoes three stages of processing, namely: roasting, smelting and 
converting, and refining. In the roasting stage the sulphur is driven off (it is 
generally then used to produce sulphuric acid). During smelting and converting 
more sulphur is driven off, along with iron and other impurities, which are 
collected as slag. The molten matte is then cast to produce anode plates. In the 
final refining process the anodes undergo electrolysis to produce high-purity 
cathodes as described above. Many smelters may recast metal to the final 
customer specifications. 


Primary aluminium is produced by electrolytic techniques. The raw material for 
aluminium production is alumina, which is refined from bauxite. In the Hall- 
Heroult process, alumina is dissolved in molten cryolite (a complex sodium 
aluminium fluoride mineral) in a reduction pot and high-amperage direct current 
is applied. In the reaction, the oxygen in the alumina is driven off and molten 
aluminium is then tapped off, with the cryolite being recycled. 


However, the process is extremely power-hungry and around 40% of the 
processing cost in aluminium production is power (conversely aluminium 
recycling requires only 5% of the power required to produce primary 
aluminium). Consequently, aluminium smelting takes place in regions of 
traditionally low power prices, usually associated with hydro-power (prices 
greater than US¢3.5/kwh are generally not economic). Such power resources, 


Refining is the final step in producing 
metals 


Metals may be extracted using electric 
currents in electrolysis 


Aluminium is a good example of metal 
extraction using electrolytic techniques 
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however, are subject to the vagaries of climate change and poor management, as 
has been seen in the Pacific northwest of the US and in Brazil. 


The process is also polluting, with large amounts of CO; and trace fluorine being 
produced as the carbon anodes are consumed in the process. This has put 
pressure on aluminium companies to find an alternative process. 


The end of the road - what’s left? 


All that’s left at the end is the waste from the various processes (some of which 
may be recycled) and the refined product. What happens to the non-recyclable 
waste has become the subject of much greater interest in recent years. 


Harmful substances from mines are normally the waste products of processing, 
although sometimes the waste material from the mining process itself can be 
dangerous. Waste rocks may contain sulphides that react with water and oxygen 
at the surface to produce acids such as sulphuric acid; run-off water from mines 
is often run through a treatment plant to clean it. Waste rocks themselves may be 
used as backfill, although there is often much left over and all mines have to be 
designed with provision for a waste rock dump that will not collapse and will be 
insulated from the local groundwater. 


The milling, smelting and refining functions can also generate waste materials. 
Waste water from milling and other processes may contain organic and 
inorganic compounds, which also must be disposed of. For example, in gold 
extraction the weak cyanide-containing solutions must be broken down into their 
core elements; the waste waters may be held in a pond where sunlight and air 
help to break the cyanide down, or using a cyanide destruction process. 


Tailings, the solid waste from the milling process, also often contain hazardous 
waste materials. Examples of these are the arsenic commonly found in waste 
from gold ores and the radioactive products found in uranium waste. Tailings 
may be disposed of in a tailings dam, or pond, which is designed to keep the 
by-products where they are and prevent them from reaching the environment, 
either by the effect of wind or water. When a tailings dam gets full, it must be 
capped with an impermeable material to prevent leakage, which is then usually 
seeded to allow plants to grow on the surface and help to prevent erosion of the 
cap. 


Waste gases are also an issue, and the mining industry has made giant strides in 
recent years in scrubbing waste gases, such as sulphur dioxide. However, there 
is still some way to go in solving this problem (it is estimated that some 60% of 
all sulphur emissions in the atmosphere come from smelting and other industrial 
activity). 


Disposal of waste is an important 


aspect of mining 


Waste from processing may be harmful 


Solid waste may be stored in a dam or 
pond, which may be capped to prevent 


leakage 


Waste gases must be scrubbed 
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Steel - a major subset of the metals industry 


Steel is one of the most important, multi-functional and adaptable materials in 
use today. Properties that allow this multifunctionality include the fact that it is 
hot and cold formable, weldable, has good machinability, is hard and resistant to 
corrosion, wear and heat. Among a myriad of uses, some of the most important 
are in cars, aS a support material in construction, power lines, pipelines and 
containers. 


Steel manufacture 


During the mid-nineteenth century, the age of steel began with the invention of 
the Bessemer process in 1856, which allowed large-scale production of steel at 
reasonable cost. Bessemer’s breakthrough was based on getting carbon out of 
cheap carbon-rich cast iron, rather than getting carbon into low-carbon wrought 
iron. This he accomplished by blasting oxygen through the iron mix, which 
oxidised the carbon to form CO). The process was modified at various times 
later in the century by introducing small amounts of other metals into the mix. 
For instance, the introduction of manganese strengthened the mix, allowing the 
production of construction steels, and alloying with chrome and nickel produced 
stainless steel. 


The development of the industry progressed further during the twentieth century, 
with more attention being paid to the forming process. The Hot Strip mill was 
invented in America, allowing massive blocks of metal to be broken down into 
ribbons and then coiled. This innovation led to the emergence of the automobile 
age, metals packaging and many consumer goods. 


With the establishment of a volume steel economy, scrap steel also started to 
become important. Electric arc steelmaking became one of the most significant 
recycling processes. Further developments meant the steelmaking process 
became faster and faster — 50 years ago to reach strip form from raw materials 
took over a week, now it can take as little as eight hours. 


Raw materials used for steel manufacture 


There are three main raw materials for steel; iron ore, coking coal and scrap. 


Iron ore: Trade in iron ore has grown with steel production, particularly in China. 
The major exporters are Australia, Brazil and India. The dramatic growth in 
China’s imports has driven bulk freight rates to record levels. Approximately one 
and half tonnes of iron ore are needed to make one tonne of steel. 


Coking coal: Coking coal is the other key raw material for the production of 
steel via the blast furnace process. Coking coal has specific physical properties 
that allow the coke produced from the coking coal to sustain the blast furnace 
charge. Coking coal has been in short supply in 2008 because of operating 
problems in key production areas of Australia. Settlement prices in 2008 of 
US$300 per tonne are double the level in 2007. 


Scrap: Scrap steel is used mainly in electric arc furnace production of steel, 
although 15% of the charge to the basic oxygen furnace is also scrap. Scrap is 
classified as home, prompt or obsolete. Home scrap is generated in the plant, but 
supply has decreased in recent years owing to the advent of continuous casting. 
Prompt scrap is from steel product manufacture, and the supply of this is also 
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waning. Obsolete scrap is most people’s idea of scrap — it is post-consumer 
scrap, such as shredded cars, consumer products, etc. Home and prompt scrap 
are of low quality and are low in residuals, while obsolete scrap is high in 
residuals and cannot be used in large quantities for production of high-quality 
steels. 


The IISI estimates that some 490 million tonnes of scrap (38% of total output) 
were consumed in the steel industry in 2007, with China and Turkey being the 
largest net importers and the CIS and the US being the largest net exporters. 


Steel production 


There are two major methods of steel manufacture. The bulk of steel is made in 
blast furnaces (65-70%), which are integrated, large-scale operations (that have 
to be sized at 3-4 million tonnes per annum to be economic), while 
approximately 30-35% comes from electric arc furnaces (also called EAF or 
mini-mills), which are normally much smaller operations of 200-300,000 tonnes 
per annum. 


Figure 13: The iron cycle in steel production 
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Blast furnace/basic oxygen steel making starts with the sintering of the iron ore 
and other fluxes. The materials are crushed, homogenised and mixed with 
limestone and coke. The mixture is sintered and then fed, in alternating layers 
with coke, into a blast furnace. This is injected with hot air and the coke bums to 
produce carbon dioxide, reducing the iron oxide to produce pig iron (94-96% 
iron, 3-4% carbon and 1-2% non-ferrous elements). 


Electric arc furnace technology offers the advantages of lower capital cost and 
utilises scrap as the primary raw material. The process economics also relies on 
cheaper power. The smaller production scale, linked with thin casting 
technology, also offers logistic and flexibility benefits. These competitive 
advantages have been eroded in recent years, with dramatic increases in both 
scrap and energy costs. The limited ability of EAFs to produce flat products, for 
example sheets and tin plate, has also constrained this method. 


Steel products can be broadly classified as flat and long products. Flat products 
are those products such as slabs, which may be converted into hot rolled or cold 
rolled coils and/or coated. They are used primarily in manufacturing industries, 
such as white goods and autos. Flat rolled products are usually made by 
integrated producers. Long products are used for construction-type applications 
(I-beams, rebars). They are usually of lower quality and are generally produced 
by EAF plants. 


m In the basic oxygen furnace, pig iron from the blast furnace is purified in an 
oxygen converter (basic oxygen converter, BOC) and combined with 
additional products, such as limestone and scrap, which bum off most of the 
unwanted metals and other contaminants, leaving crude steel as the end 
product. Addition of other metals, such as manganese, occurs at this stage for 
specific alloying characteristics. 


m In the EAF, steel is recycled from scrap. Heat is supplied from electricity that 
arcs between graphite electrodes and a metal bath. This process is suitable for 
almost all stainless steel and other alloyed steel products, and for most long 
carbon steel products. However, it is not a competitive production method for 
high purity flat carbon steel products. Generally the scrap-based process is 
advantageous with respect to investment cost and the flexibility of operations. 


The molten steel then undergoes continuous casting, whereby it is converted to 
semi-finished products. The molten steel is poured and solidified to produce 
either blooms or billets (which may be transformed into long products), or into 
slabs (used for flat products). 


All semi-finished products are then rolled at high temperatures, a process known 
as hot rolling. They are drawn and flattened through rollers to give the metal the 
desired dimensions and metallurgical properties. 


Some steel products go through an additional step of rolling at ambient 
temperatures (a process known as cold rolling). 


For cold rolled applications, coils are placed in the annealing furnace and 
heated to 750 degrees centigrade, then gradually cooled to room temperature 
over a four-day period. This softens and stress relieves the metal to give it 
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uniform properties for future fabrication. Oil may be applied to the surfaces for 
protection from rust. 


A final operation, such as coating with zinc (hot dip or electro-galvanised sheet Coating (where applicable) is the final 


for the automobile industry) or tin (tin plate for tin and beverage cans) may then _— process 
be carried out. 


Figure 14: Manufacture of steel products 
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Modification of steel properties 


Properties of steel may be modified by the addition of small amounts of other 
metals or metal oxides to the structure of the steel. Stainless steel is an example 
of this process, where the addition of nickel and chromium makes the steel more 
rust resistant. This should not be confused with the process of galvanising, 
whereby steel is coated in zinc after processing. 


The table overleaf lists a number of trace elements that are present in alloy steels, 
their properties, and the resultant uses of the new alloys. 
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Table 13: Trace elements used in alloy steels 


Trace element Proportion Effect Uses 
Manganese 0.3-0.8% Reduces oxide formation and counteracts the influence of iron sulphide All commercial steels 

<1.8% Increasing Mn content gives improved ductability for equal tensile 

strength 

1.3-1.6% Substituting for 3% Ni (with 0.3-0.4% C, and 0.3% Mo) 

<2% Non-shrinking tool steel 
Nickel 0.5% Higher strength than carbon steel 

>10% Higher tensile strength, greater hardness, but more brittle 

2-5% Ni, 0.1% C Case hardening 

2-5% Ni, 0.25-0.4% C Crankshafts, axles and connecting rods 
Chromium Increased hardness, resistance to wear mloasi n é i asta aia 

machine than nickel steels 

NiCr Combination of Ni and Cr properties 

4.5% Ni, 1.25% Cr, 0.35% C Hardened simply by cooling in air 

Low Ni-Cr Heat-treated to give desired properties Construction 
Molybdenum 0.5% wiean Es pine ae although mainly used in Bidets ne ee alloys, heat and 
Ni-Cr-Mo Less brittleness Ordnance, turbine rotors 
Vanadium Oxide scavenger 
Cr-V 0.15% V Auto axles, coil springs 
Tungsten Raises critical points in steel nena oo ee ane tenet 

corrosion- and heat-resistant steels 

Silicon 4.3% Si, 0.1% C, 0.1% Mn Electrical purposes, eg transformer coils 
Si-Mn 1.5% Si, 0.8% Mn, 0.5% C Springs 
Si-Cr 3.5% Si, 8% Mn, 0.4% C Automobile valves 
Copper Lowers critical points and provides more resistance to atmosphere 
Cobalt Decreases hardenability but sustains hardness during tempering Gas turbines, magnets 
Boron 0.003-0.005% Increases hardenability Hard facing alloys, nuclear control rods 
B-Mo High tensile steels 


Source: www.key-to-steel.com, UBS 


Uses of steel 


Steel has a myriad of uses. Its main end-markets are listed below. 


Table 14: End-uses of steel 


General use Specific use Flat or long? Competitors Other points 
Manufacturing Autos, white goods Flat aon ial a eT Poa 
major competitors 

Appliances Flat Plastic liners Strong market position 

; ai ? Lost out on the lucrative beverage can market but has a 
Containers Food cans Flat Aluminium, plastics, paper products H 

foothold in food cans 
Oil and gas Pipe systems, ships Flat NA Since 1982 the number of drilling rigs and pipelines has fallen 
: High-growth industry; in 1991, 1 million new homes were built 
Construction |-beams, rebars Loni Wood and concrete : i f af 
9 in the US, in 2002 it was 1.7 million 
Transport systems Rails Long NA 
Source: UBS 


Stainless steel 


Stainless steel is a major subset of the steel industry. It is produced by alloying 
steel with nickel, chromium and other materials. 
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Production 


Stainless steel is produced in an arc furnace where scrap steel is melted with the 
aid of graphite electrodes and a high-voltage alternating current that forms 
powerful arcs between the electrodes and the scrap. The molten steel is purified in 
a converter, where carbon, silicon and sulphur are removed by blowing a mixture 
of oxygen and argon through the melt. Various alloying materials are also added 
in the converter. Most steel is then continuously cast. The product of this is 
preheated to approximately 1,250°C before it continues to the hot rolling mill. 


The hot-rolled strip is annealed in a continuous furnace before cold-rolling, 
ensuring that the properties of the material are homogeneous. The strip is treated 
with acids or other liquid chemicals combined with an electrical current in order 
to remove oxides. It then proceeds to the cold rolling mill. The stainless steel 
becomes progressively thinner and harder during cold rolling; the process may 
also be described as cold-hardening. 


Four major types of stainless steel 


m Austenitic is the most widely used type of stainless steel. It has a nickel 
content of at least 7%. The range of applications of austenitic stainless steel 
includes houseware, containers, industrial piping and vessels, architectural 
facades and construction structures. 


m Ferritic stainless steel has properties similar to mild steel but with better 
corrosion resistance. The most common of these steels contain 12-17% 
chromium, with 12% chromium steel used mostly in structural applications 
and 17% chromium steel in houseware, boilers, washing machines and 
indoor architecture. Ferritic stainless steel does not contain nickel. 


m Austenitic-Ferritic has some nickel content. The structure delivers both strength 
and ductility; it is used in the petrochemical, paper and shipbuilding industries. 


m Martensitic stainless contains 11-13% chromium, offering strength and hardness 
with moderate corrosion resistance. It is used in turbine blades and knives. 


Stainless steel was invented in 1912 with first commercial production in 
Sheffield in 1913. Stainless steel cutlery production began in 1914, based on 
18/10 stainless steel, namely 18% chromium and 10% nickel. Stainless steel 
quickly found applications in industry and architecture. 


Current markets are driven by industrial production and consumer affluence. 
Europe and China are the world’s major markets, with 50% of global demand. 
Stainless steel slab production is dominated by Europe, with nearly 40% of 
global supply. China is rapidly building its capacity but in 2004 constituted only 
6% of supply; Japan/Korea/Taiwan made up 34% of global supply. 


Pricing structure 


Stainless steel pricing is unusual in that it comprises an ex-mill price plus alloy, 
a significant and highly variable component of the total cost of stainless steel. 
The industry also refers to the conversion margin that is measured both in cost 
per tonne and as a percentage of the net stainless steel transaction price; this is 
the difference between the transaction price and raw materials costs. The 
conversion margin varies for different types of materials and with prevailing raw 


Stainless steel production starts in an 
electric arc furnace 


Converting, rolling and annealing 
complete the process 


Austenitic is the most common type of 
stainless steel 


Ferritic contains no nickel 


Duplex stainless steel 


Martensitic contains 11-13% chromium 


Stainless steel invented in 1912 


Stainless steel growth reflects rising 
global standards of living 


Stainless pricing reflects raw material 
costs 
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material prices. In recent years surging raw material costs have caused 
conversion margins to fall below 50%. Similarly, the alloy surcharge has risen 
with higher nickel and ferro-chrome prices. 


Growing oversupply the long-term concern 
Asia’s capacity expansions 


Asia has the fastest-growing stainless steel industry and Japanese, Korean and ; 
overshadowing Europe and the US 


Taiwanese exports are likely to pressure markets in Europe and the US. 
Projected expansions in China are likely to see it become a net exporter by 2008 
such that by 2008-2009, we believe global capacity increases will substantially 
outstrip growth in demand, further intensifying the competitive pressures. 
Transaction prices have declined so far in 2008, after rising strongly since 2003. 


Peaking nickel and molybdenum prices have also revived speculation about Raw materials prices a major issue 
material substitution for stainless steel. There has been some substitution of 

austenitic with ferritic material. The low nickel-content 200 series stainless steel 

products’ share has increased to near 30% in China and might increase further in 

the short term, but we believe it will subsequently revert to its current level. 


Environmental impact of mining and steel 


The environmental impact of both the production of mining and steel products is 
becoming more important in light of growing global awareness of rising carbon 
levels and changing climate. The likelihood that carbon trading programmes will 
extend to the US and emerging markets is increasing. 


Table 15: Carbon footprints of metals and energy products in production and 
consumption and the impact of €40/t carbon tax on price inflation 


Carbon taxit Average product Price inflation from Global production Total COz in COz as % of 
Material unit COvelt product productUS$__ price in 2007 US$ carbon tax mt in 2007 mt global total 


Global production 


Steel t L7 88 680 15% 1320 2240 5% 
Aluminium t 16 832 2650 32% 38 610 1% 
St Steel t 5.5 286 4000 7% 25 138 0% 
Coal t 0.0 0 65 1% 5000 35 0% 
Copper t 1:5 78 7100 1% 18 27 0% 
Iron ore t 0.0 0 5b 0% 2000 1 0% 


Global consumption 


Coal t il) 99 65 188% 6195 11771 27% 
Nat Gas mBtu 0.05 2 7 34% 113267 5431 13% 
Crude oil bbls 0.4 ig) 72 29% 28572 10568 25% 


Source: BHP Billiton, ISSF, UN IPCC, UBS 


Mining sees supply tightness and specific rising demand 


The key impacts on mining from increasing awareness of carbon footprints both 
in production and consumption; the carbon footprints of metals are listed in 
Table 15. 


m Light-weighting in transport that favours aluminium and magnesium; 
specifically, we estimate the carbon saved by the use of light-weight 
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aluminium in autos offsets the substantial (16 tonnes) carbon dioxide 
emissions for every tonne of aluminium produced. 


m= New transport technology in hybrid and electric vehicles favours platinum, 
copper, nickel and cobalt. Similarly, alternative energy systems (wind and 
solar) are more metals intensive (possibly 5-10 times) than conventional 
power generation systems, and are being used more widely. 


m Rising awareness of efficiency and the real costs of materials will lead to 
increased recycling, thrifting and substitution that could threaten volume 
growth in metals consumption. 


m Any system of carbon taxes will impact net costs/prices. 


Steel demand to surprise with adaptation and mitigation 


Within steel production there are limited opportunities to lower CO». It should 
be noted that steel produced from scrap steel through EAFs halves the carbon 
emission of integrated blast furnace production. This again would add to the 
demand for and cost of scrap steel. 


m Specifically, steel may be challenged by light-weighting requirements in 
transport that could erode its share in some transport markets. 


m= However, construction and steel fabrication demand is likely to rise to meet 
the changing and more intense weather conditions being experienced in 
terms of increasing flood, hurricane and fire occurrences. 
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Section 5: 
Major mining companies 
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Aditya Birla Minerals Limited 


Analyst: Glyn Lawcock +61-2-9324 3675 


Australia 


Market cap: A$840m / US$805m* 


Company profile 


Chart: Revenue by commodity, 2007 


Aditya Birla Minerals Limited (Birla) is a copper mining, development and exploration company. The company was set 
up by Hindalco in 2003 to secure copper concentrate supply for its Indian smelters, and listed on the ASX in May 2006. 
Birla has operations at Mt. Gordon in Queensland and Nifty in Western Australia. The Nifty operation comprises Heap 
Leach and SX-EW processing operations, and underground mining and concentrator, with a 10-year mine life. Mt 
Gordon is expected to produce concentrate until 2011 under the current mine plan. Hindalco holds a 51% interest. 


Copper 
100% 


Reuters code: ABY.AX, Bloomberg code: ABY AU, , Internet address: http:/Avww.adityabirlaminerals.com.au 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Chairman: — Debnarayan Bhattacharya 
CEO: Sunil Kunwal 

CFO: Ramakrishna Rao 

Major shareholders: (49% free float*) 
Name 1 Hindalco Industries Ltd 
Name 2 Ixis International Funds 


Exploration at Nifty, Maroochydore and Mt Gordon (Esperenza South and 
Mammoth). Mt Gordon expected to become c.1.8Mtpa (throughput) 
Operation with life possible beyond 2011. 


Recent acquisitions/disposals 


Australia 
100% 


Source: UBS estimates 


*As at: 04-Jun-08. 


Source: UBS estimates 


African Rainbow Minerals 


Analyst: James Bennett +27 11 322 7302 


South Africa 


Market cap: RCnt58,348m | US$7,485m* 


Company profile 


Chart: Revenue by commodity, 2007 


ARM is a South Africa-listed BEE diversified mining company with interests in gold, iron ore, ferrous metals, nickel, coal 
and platinum. Its gold exposure is held via a listed company - Harmony Gold. In recent years, ARM has transformed 


i Coal 
itself from being a holding company to a more focused operating company. The group's operations and projects are a 1% 
largely focused in South Africa, although it does have some exploration exposure to the rest of Africa. . 
Platinum 
38% Ferrous 
50% 
Reuters code: ARIJ.J, Bloomberg code: ARI SJ, ADR: ARBMY.PK, Internet address: http:/www.arm.co.za Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Nkomati Nickel large scale expansion, Khumani Iron Ore mine, Chairman: Patrice Tlhopane Motsepe 
Goedgevonden Coal CEO: Andries Jacobus Wilkens Far & Midle 
CFO: Mike Arnold East 
Major shareholders: (60% free float*) Europe 1% 
9, 
Name 1 African Rainbow 24% . Americas 
Name 2 Allan Gray Investment N 4% 


Recent acquisitions/disposals 


Others 
8% 


South 
Africa 
47% 


Source: UBS estimates 


*As at: 04-Jun-08. 


Source: UBS estimates 
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Agnico-Eagle Mines Ltd. Canada 


Analysts: Brian MacArthur, CFA +1-416-350 2229 / Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: US$m | US$9,495m* 
Company profile Chart: Revenue by commodity, 2007 

Agnico-Eagle is an intermediate gold producer headquartered in Toronto with common share listings on the TSX and 
NYSE. Its principal operating asset is its low-cost LaRonde polymetallic (gold, zinc, silver, copper) mine in northern 
Quebec. LaRonde may see a mine life extension to beyond 2025, with the further development of the ore body to depth. 
The company has embarked on a significant growth program in gold with the development of the Lapa and Goldex Silver 
mines in Quebec, the Kittila project in Finland, the Pinos Altos project in Mexico and the Meadowbank project in 16% 
Nunavut. 


Copper 
8% 


Zinc 
36% 
Reuters code: AEM.N, Bloomberg code: AEM US, , Internet address: http:/Awww.agnico-eagle.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
LaRonde expansion -Goldex (forecast production in Q208) -Kittila Chairman: James D Nasso 
(forecast production in 2008) -Lapa & Pinos Altos (forecast commission in CEO: Sean Boyd Canada 
2009) -Meadowbank (commenced exploration) CFO: David Garofalo 100% 
Major shareholders: (100% free float*) 
Name 1 Blackrock Group Limited 
Name 2 T Rowe Price Associates 


Recent acquisitions/disposals 
‘07 Acq:Cumberland Resources. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 

Alcoa Inc. US 
Analysts: Brian MacArthur, CFA +1-416-350 2229 / Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: CNY(M)m / US$31,152m* 
Company profile Chart: Revenue by commodity, 2007 

Alcoa is the world’s largest integrated aluminum producer. The company is one of the most ae 

effectively managed mining companies in the world, with a highly competitive position in the End Alumina 

alumina market, diversified downstream product mix, and compelling processing technology Products me 


potential (inert anode). Alcoa's aluminum products are used in a wide variety of applications, 11% 
including aircraft, automobiles, buildings, and packaging. 


Flat-Rolled 
Packng & Products 


Cons 29% 
11% Primary 
Engg. Metals 
Solns 21% 
19% 
Reuters code: AA.N, Bloomberg code: AA US, , Internet address: http:/Avww.alcoa.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Sao Luis, Fjardaal, Pinjarra, Mosjoen, Jamaica, Juruti (Execution and Chairman: 
completion 2008-2010) CEO: Klaus Kleinfeld Spain Hungary Brazil Germany 
N Iceland, Massena, Vietnam, B. Comeau, Greenland, Australia, Wgerup CFO: 6% 4% 4% / 304 
. ic sa \ ‘0 
3, Surinam (Feasibility 2010-2015) Major shareholders: (100% free float*) Australia . "A 
Name 1 Capital World Investors 10% Other 
Name 2 State Street Corp 17% 


Recent acquisitions/disposals 


'08 - Sold Packaging and Consumer businesses . 
‘08 Acq: a small stake in Rio Tinto (<1%) for roughly $1.2 billion. 


‘08 Acq: the stock of Republic Fastener Manufacturing Corporation and Van Petty Manufacturing. US. ~w 
Mar '08 - Received approval from regulators in China to acquire 27% outstanding minority interest in Alcoa Bohai 56% 
Aluminum Industries Company Ltd. 

Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Alumina Limited 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 


Australia 


Market cap: A$6,353m / US$6,087m* 


Company profile 


Chart: Revenue by commodity, 2007 


AWC has a 40% interest in Alcoa Worldwide Alumina (AWAC), which has interests in bauxite, mining, alumina refining, 


alumina chemicals and two aluminium smelters, and is the world's largest producer and third-party seller of alumina. 


Aluminium 
18% 
Alumina 
82% 
Reuters code: AWC.AX, Bloomberg code: AWC AU, ADR: AWC.N, Internet address: http:/Avww.aluminalimited.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Alumar expansion (AWAC - 1.1mtpa) for an estimated capital cost of Chairman: — Mr Donald M Morley 
US$2.5bn (AWAC 100%) which includes the Juruti bauxite project(initial © CEO: John Marlay Latin 
capacity - 2.6mtpa). CFO: Kenneth Alfred Dean 


Under consideration is an expansion of Wagerup (2+mtpa) as well as 
feasibility studies in Ghana, Guinea and Vietnam. 


Major shareholders: (100% free float*) 
Name 1 Merril Lynch & Co. 
Name 2 


Commonwealth Bank Group 


Recent acquisitions/disposals 


‘04 Disp: Specialty chemicals business. 


America 
21% 
United 
States 
' 12% 
Australia 
67% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Anglo American 


Analysts: Paul Galloway +44-20-7568 4117] Grant Sporre +44-20-7568 2247 


Britain 


Market cap: p45,463m / US$88,878m* 


Company profile 


Chart: Revenue by commodity, 2007 


Anglo American is one of the world's largest mining and natural resource companies. Anglo's 
headquarters are in London, and it is one of the largest companies quoted on the FTSE 100. 


Coal Ferrous & 


Anglo consists of six core operating divisions: Base Metals; Coal; AngloPlats (76.5% share); ee aa 
diamond producer De Beers (45% stake); Industrial Minerals (aggregates and building Diamonds Base 
. : ‘ 9 NY 
materials); and Ferrous Metals (a 63.4% stake in Kumba Iron Ore). Anglo has restructured its ee ~~ Metals 
portfolio and has sold down its stake in Anglogold (to 17.3%) as well as demerging its paper Ind. A 43% 
business Mondi by way of a dividend in specie. Minerals 
5% 
Platinum 
27% 
Reuters code: AAL.L, Bloomberg code: AAL LN, ADR: AAUK.O, Internet address: http:/www.angloamerican.co.uk Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Pt:PPRust North expn,Paardekraal, Twickenham- 480koz Pt; Chairman: Mark Moody-Stuart acs 
Diamonds: Snap lake, Victor & Voorspoed - 2.9 MCts CEO: Cynthia Carroll is South 
Coal: Dawson, Lake Lindsay, Mafube, Cerrejon, MacWest, CFO: Rene Medori i America North 
Zondagsfontein - 26 Mtpa, Major shareholders: (100% free float*) : 10% : 
‘i 5 F : . : Australia & America 
Base: Barro Alto nickel - 36ktpa, Los Bronces Cu expansion - 170 ktpa; + =Name 1 South African Depositary Inte Agia as 1% 
Ferrous - Sishen expansion and MMX Phase | - 39.6 Mtpa Name 2 Legal & General Group Plc 750% ee 
Recent acquisitions/disposals we Africa 
Acq: MMX Minas -Rio project for 26.5 Mtpa of iron ore; Michiquillay copper project in Peru; 50% of Pebble copper / moly 1% 
project in JV with Northern Dynasty and the Foxleigh coal mine in Australia. 
Disp: Sell down in AngloGold to 17.3%, Demerger of Paper business Mondi, Sale of Highveld Steel to Evraz. Europe 
41% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Anglo American Plc (South Africa) 


Analyst: James Bennett +27 11 322 7302 


South Africa 


Market cap: RCnt687,761m / US$88,231m* 


Company profile 


Chart: Revenue by commodity, 2007 


Anglo American plc is one of the world's largest mining and natural resource companies. Its 


headquarters are in London. The company is one of the largest quoted stocks on the FTSE 100. Coal 
Anglo consists of six core operating divisions: Anglo Platinum (74% share); diamond producer Ferrous 11% Base 
De Beers (45% stake): coal; industrial minerals (aggregates); base metals; and ferrous metals. Metals & Metals 
Industries 28% 
17% 
Industrial 
Lila Platinum 
18% 26% 
Reuters code: AGLJ.J, Bloomberg code: AGL SJ, , Internet address: http://www.angloamerican.co.uk Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: = Mark Moody-Stuart 
CEO: Cynthia Carroll . 
S Af : 
CFO: Rene Medori ae \ S America 
Major shareholders: (100% free float*) : 10% 
: ‘ Australia & ; 
Name 1 South African Depositary Inte Asia N America 
Name 2 Legal & General Group Plc 25% “1% 
Recent acquisitions/disposals \ 
\ Rest of 
\ Africa 
Europe 1% 


41% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 


Anglo Platinum Ltd 


Analyst: Simon Kendall, CFA +27-11-322 7319 


South Africa 


Market cap: RCnt310,832m / US$39,876m* 


Company profile 


Chart: Revenue by commodity, 2007 


Anglo Platinum mines platinum group metals (PGMs) in South Africa by operating six wholly 
owned mines and is party to a number of joint ventures exploiting PGM resources. 
Empowerment is facilitated by way of these joint venture structures. The company is the largest 
producer of platinum (Pt) in the world, while palladium, rhodium and nickel also significantly 
contribute to sales. Anglo Platinum is in the middle of an aggressive expansion programme, 
whereby the company aims to increase Pt production to 2.9 million oz by fiscal 2006. Anglo 
Platinum is a 76%-held Anglo American Plc subsidiary. 


PalladiumOther 
8% 2% 

Nickel 

12% 


Platinum 


Rhodium med 


23% 


Reuters code: AMSJ.J, Bloomberg code: AMS SJ, ADR: AGPPY.PK, Internet address: http:/Avww.amplats.co.za 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Mogalakwena North, Base Metals refinery expansion, Lebowa decline, Chairman: — Frederik T M Phaswana 

Amandelbult UG2, Paardekraal 2#, Townlands project, Twickenham, Unki CEO: Neville Nicolau Africa 
CFO: Norman Mbazima 26% 
Major shareholders: (25% free float*) North 
Name 1 Anglo American Plc America 
Name 2 Blackrock Group Limited Europe 


Recent acquisitions/disposals 


Disp - Northam stake, Booysendal, Ga Pasha/Lebowa stake. 


7™% 
31% \ 
\ Rest of the 


\ world 
1% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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AngloGold Ashanti 


Analyst: Simon Kendall, CFA +27-11-322 7319 


South Africa 


Market cap: RCnt74,689m / US$9,582m* 


Company profile 


Chart: Revenue by commodity, 2007 


AngloGold, formed in March 1998 from the merger of Anglo American's gold assets, has 
operations in Southern, West and East Africa, South and North America and Australia. It 
acquired Ashanti Gold Fields in April 2004 and is the no.3 global gold producer, with capacity of 
c6mozpa. Gradual divestment from low-margin S.African operations and investment into 
geographically diverse higher-margin assets has reduced AngloGold's risk profile but the S. 
African contribution, at c42%, remains the dominant contributor. AngloGold has hedged c30% of 
5yrs of production at cUS$400/oz. Anglo American owns 17.3% of AngloGold. 


Gold 


100% 


Reuters code: ANGJ.J, Bloomberg code: ANG SJ, ADR: AU.N, Internet address: http://www.anglogold.co.za 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Chairman: — Russell P Edey 

CEO: Mark Cutifani 

CFO: Srinivasan Venkatakrishnan 
Major shareholders: (58% free float*) 


Boddington, Mponeng deepening, La Colosa, Tropicana 


S America 
12% Australia 


11% 


: Rest of 

Name 1 Anglo American Plc pm United 

Name 2 Franklin Advisers Inc 30% ~ States 
Recent acquisitions/disposals 5% 
Acq -Stakes in Iduapriem, CC&V. 

PS Africa 
42% 

Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Antam Indonesia 


Analyst: Andreas Bokkenheuser +62-21-2554 7033 


Market cap: Rp30,761,533m / US$3,302m* 


Company profile 


Chart: Revenue by commodity, 2007 


Founded in 1968, PT Aneka Tambang Tbk (Antam) was the result of a merger of seven state- 
owned companies. Its main products are nickel, gold and bauxite, and the company has mines 
and production operations all over Indonesia. During 2007, nickel contributed 89% to the 
company's total sales revenue while gold made up 10%. 


Gold & 
Refinery 
9% 


Others 
2% 


Nickel 
89% 


Reuters code: ANTM.JK, Bloomberg code: ANTM lJ, , Internet address: http://www.antam.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2006 
Potentially alumina, gold, lead and zinc Chairman: 
CEO: Dedi Aditya Sumanagara 


CFO: Kurniadi Atmosasmito 
Major shareholders: (35% free float*) 
Name 1 Negara Republik Indonesia 
Name 2 Oppenheimerfunds 


Recent acquisitions/disposals 


Indonesia 
7™% 


Rest of the 
World 
93% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Antofagasta Plc Britain 
Analysts: Paul Galloway +44-20-7568 4117] Grant Sporre +44-20-7568 2247 Market cap: p6,650m / US$13,000m* 
Company profile Chart: Revenue by commodity, 2007 


Antofagasta is one of the world's largest and lowest-cost pure-play copper producers. It is listed 
in London but with operations located in Chile. Antofagasta operates three copper mines: the 


. : eae Rail 
large and low-cost Los Pelambres (in which Antofagasta has a 60% share), which has significant ie sone 
expansion potential, and the smaller El Tesoro (70%) and Michilla (74.2%) mines. In 2007, the Moly 2% 


mines produced 428kt of copper at an average cash cost of 31.6 cents/Ib. It also has interests in 18% 
Chilean transportation systems and water businesses, as well as attractive exploration projects. 
The Luksic family owns 65% of the shares. 


Copper 
77% 


Reuters code: ANTO.L, Bloomberg code: ANTO LN, ADR: ANFGY.PK, Internet address: http:/Avww.antofagasta.co.uk Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Q4'10:Esperanza project Start up - producing c. 200ktpa of copper, 225 Chairman: = Jean-Paul Luksic Fontbona North 
koz of gold, and 1.55Moz of silver. CEO: Marcelo Awad Rest of ‘ 
America 
CFO: Europe 13% 
Major shareholders: (35% free float*) 19% 


Name 1 Metalinvest Establishment 
Name 2 Kupferberg Establishment 


Other 


0, 
Switzerland ois 


Recent acquisitions/disposals 
Sale of 30% in the Esperanza project and the El Tesoro for US$1.9bn to Marubeni. 


8% 


Chile_— 
0 in 
aos 11% Japan 
27% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Aquarius Platinum Britain 
Analysts: Paul Galloway +44-20-7568 4117] Grant Sporre +44-20-7568 2247 Market cap: p2,142m | US$4,188m* 
Company profile Chart: Revenue by commodity, 2007 
Aquarius Platinum is the fourth largest primary producer of platinum in the world. The company 
has a stake in three mines in South Africa - Kroondal, Marikana and Everest - and a 50% stake ai 
. . P < . F . . . 0 
in the Mimosa mine, Zimbabwe. Aquarius sells its PGM (platinum group metals, including 
platinum, palladium and rhodium) in the form of a concentrate to peers Impala and Anglo Platinum 
Platinum. Consequently, it has no exposure to the technically challenging smelting and refining 46% 
operations. The company's strategy has been to target smaller deposits overlooked by the Rhodium 
majors. ane 
Palladium 
™% 
Reuters code: AQP.L, Bloomberg code: AQP LN, , Internet address: http:/Awww.aquariusplatinum.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: _ Nicholas Theobald Sibley 
CEO: Stuart A Murray Bermuda Australia 
CFO: 1% i 0% 
Major shareholders: (100% free float*) i 
Name 1 Lazard Asset Mgmt LIc ; 
Name 2 Impala Platinum Hldgs Ltd aa 
Recent acquisitions/disposals 7 
Repurchase of an 8.4% from Impala previously held in AQP 
South 
Africa“ 
82% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Avoca Resources Limited 


Analyst: Glyn Lawcock +61-2-9324 3675 


Australia 


Market cap: A$545m | US$523m* 


Company profile 


Chart: Revenue by commodity, 2007 


Avoca Resources Limited is currently developing the Trident deposit at the 100%-owned 
Higginsville project in Western Australia. A standalone 1Mtpa plant is being constructed at 
Higginsville, to be completed in 2008. Current estimates are for a five-year mine life with 
production of 160-190koz at average cash costs of A$400/oz; however, Avoca believes a mine 
life of at least 10 years is more realistic given the highly prospective area and positive 
exploration results. We expect Avoca to re-rate as it moves into production this year. 


Reuters code: AVO.AX, Bloomberg code: AVO AU, , Internet address: http:/Avww.avocaresources.com.au 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Construction of 1Mtpa treatment plant at Higginsville is ongoing with Chairman: — Robert Gordon Reynolds 

commissioning expected during June 2008. The nature of the orebody CEO: Rohan Williams 

suggests potential for over call to as high as 30% with up to 70% free gold. CFO: Grant Dyker 


Exploration potential exists with the orebody open along strike and at 
depth. 


Major shareholders: (100% free float*) 
Name 1 Pala Investments Holdings 


Name 2 Comm.wealth Bk Of Aus. Australia 


Recent acquisitions/disposals 


100% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Barrick Gold Corporation 


Analysts: Brian MacArthur, CFA +1-416-350 2229] Chris Lichtenheldt, CFA +1-416-814 3719 


Canada 


Market cap: US$m | US$33,692m* 


Company profile 


Chart: Revenue by commodity, 2007 


Barrick ranks among the largest gold companies in the world with operating mines and 
development projects in the United States, Peru, Tanzania, Chile, Argentina, Australia, and 
Canada. It has the industry's only A-rated balance sheet, a portfolio of long-life, low-cost 
properties on four continents and gold mineral reserves in excess of 85 million ounces. Its five- 
year development plan has four projects: Alto Chicama in Peru, Cowal in Australia, Veladero in 
Argentina, and Pascua-Lama in Chile/Argentina -- all which are projected to come into 
production between 2005 and 2008. 


Copper 
21% 


Reuters code: ABX.N, Bloomberg code: ABX US, , Internet address: http:/Awww.barrick.com Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Buzwagi (construction stage) - Cortez Hills, Pueblo Viejo, Pascua-Lama Chairman: — Peter Munk 
(Permitting stage) - Cerro Casale, Donlin Creek, Reko Dig, Sedibelo, CEO: Gregory Wilkins 


Fedrova (Feasibility) - Kabanga (Exploration/find) CFO: Jamie C. Sokalsky 
Major shareholders: (100% free float*) 
Name 1 Capital World Investors 


Name 2 Capital Guardian Trust 


Pacific Rim 
North 24% 
America 


32% Africa 


Recent acquisitions/disposals 


1% 


‘08 Acq: Cortez (purchased remaining 40% interest) 
‘07: Kainantu gold mine in Papua New Guinea South 
America 


37% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 


UBS 126 


Mining and Steel Primer 10 June 2008 


BHP Billiton (South Africa) South Africa 
Analyst: James Bennett +27 11 322 7302 Market cap: RCnt1,715,863m / US$220,124m* 
Company profile Chart: Revenue by commodity, 2007 
The merger of BHP and Billiton in 2001 created BHP Billiton, the largest diversified natural 

: tents . fas Stainless 
resources group in the world. The group has seven key divisions. These are; aluminium, base Base Sipe 

metals, stainless steel materials, carbon steel materials, thermal coal, petroleum, and diamond Metals 18% 

: haa : : Ener 14% 
and specialty products. The merged company is listed as a dual-listed company (DLC) with gy 
listings in Australia, UK and South Africa Goal ne 
: : 10% Metals 
ano 16% 
ee luminium 
nae 15% 
‘0 
Petroleum 
15% 
Reuters code: BILJ.J, Bloomberg code: BIL SJ, , Internet address: http:/Avww. bhpbilliton.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — Donald Robert Argus 
CEO: Marius Kloppers Other Asia North 
CFO: Alex Vanselow Japan 10% America 
Major shareholders: (100% free float*) 10% 1% 
Name 1 South African Depositary Inte Australia Sine: 
Name 2 Legal & General Group Plc 11% 
Recent acquisitions/disposals 
29% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 

BHP Billiton Limited Australia 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 Market cap: A$260,685m / US$249,801m* 
Company profile Chart: Revenue by commodity, 2007 
BHP Billiton is the world's largest diversified resources company. Key businesses are coal ann 
(coking and thermal), base metals, iron ore, aluminium, stainless steel and petroleum. Base ae 
Petroleum's major assets are Bass Strait and NW Shelf in Australia. BHP Billiton has a number san 18% 
of projects in the pipeline that should aid its growth, in our view. These include continued iron ore pie / , 

; : Cc ase 
expansions and the ramp-up of the Mount Arthur North steam coal project and the Ohanet gas a Nisiels 
project in Algeria. Going forward, BHP's main growth area will likely be petroleum in the Gulf of 16% 
Mexico and further iron ore and coking coal expansions. Iron Ore luminium 

nent 15% 
‘0 
Petroleum 
15% 

Reuters code: BHP.AX, Bloomberg code: BHP AU, ADR: BHP.N, Internet address: http:/Avww.bhpbilliton.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
RGP 4 iron ore expansion to 155Mtpa underway with RGP 5 expansion to Chairman: — Donald Robert Argus 
200Mtpa under consideration. CEO: Marius Kloppers Other Asia North 
Construction of NWS Train 5, Shenzi oil field, Ravensthorpe lateritic nickel CFO: Alex Vanselow Japan 10% America 
operation, third pellet plant at Samarco in Brazil and an expansion of Major shareholders: (100% free float*) 10% 71% 

Gemco manganese in Australia. Name 1 Australian Foundation Austals an 

Name 2 Vangaurd 11% 13% 
Recent acquisitions/disposals 
‘08: Sold its Optimum coal mine in Sth Africa and made an offer for Anglo Potash. 
‘07: Extended an offer to takeover Rio Tinto. Offer is 3.4 BHP share for every one RIO share. 
‘06: Sold Tintaya copper mine to Xstrata. 

29% 

Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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BHP Billiton Plc 


Analysts: Paul Galloway +44-20-7568 4117 ] Grant Sporre +44-20-7568 2247 


Britain 


Market cap: p108,756m / US$212,613m* 


Company profile 


Chart: Revenue by commodity, 2007 


BHP is the world's largest diversified natural resources company. Key businesses are coal 


(coking and steam), base metals (aluminium, copper, nickel and zinc), iron ore, diamonds, as Nickel Petroleum 
well as oil and gas. Operating assets are primarily located in Australia (33%), 32% in South 18% 15% 
America and a further 21% in southern Africa. Petroleum's major current producing assets are 
the Bass Strait and the NW shelf in Australia, although it is focusing on the Gulf of Mexico for Coal Aluminio 
future production growth. The Group has a number of other gas projects in copper, iron ore and an ” 
coal which should support strong organic growth. lion Ole \ Base 
Mn metals 
15% — Diamonds 34% 
1% 
Reuters code: BLT.L, Bloomberg code: BLT LN, ADR: BBL.N, Internet address: http:/Awww.billiton.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Alumar refinery exp. - Alumina; RGP3 & 4 iron ore projects; Ravensthorpe Chairman: — Donald Robert Argus 
/ Yabulu Nickel projects; CEO: Marius Kloppers Other Asia 
Atlantis / Genghis Khan/Shenzi - Oil in Deepwater Gulf of Mexico CFO: Alex Vanselow Japan 10% North 
Major shareholders: (100% free float*) 10% ~~ _-~ America 
Name 1 South African Depositary Inte M% 
Name 2 Legal & General Group Plc Australia Other 


Recent acquisitions/disposals 


11% 


China / 
20% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Boliden 


Analyst: Olof Cederholm +46-8-453 7306 


Sweden 


Market cap: SKr17,983m / US$2,977m* 


Company profile 


Chart: Revenue by commodity, 2007 


Boliden is a mining and metal company with assets in Sweden, Finland, Norway and Ireland. 
After a period of financial difficulty in 2000-01, the company has made a strong recovery and 
was able to acquire significant mining and smelting assets from Outokumpu in 2003. This move 
gave it significant new exposure to zinc, which, added to its copper business, means a more 
diversified business for Boliden. Other important metals are lead, gold and silver. The company 
is divided into two divisions, Mining and Smelting. 


Mining 


Smelting 
82% 


Reuters code: BOL.ST, Bloomberg code: BOL SS, , Internet address: http://www.boliden.com 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Expansion of Aitik copper mine Chairman: — Anders Ullberg 


CEO: Lennart Evrell 

CFO: Carina Wang 

Major shareholders: (90% free float*) 
Name 1 Amf Pension 

Name 2 4Th Nat Swedish Pension 


Recent acquisitions/disposals 


Europe 


100% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Bumi Resources Indonesia 
Analyst: Andreas Bokkenheuser +62-21-2554 7033 Market cap: Rp140,679,000m / US$15,102m* 
Company profile Chart: Revenue by commodity, 2007 


PT Bumi Resources owns and operates two major coal mines in Indonesia: PT Arutmin and PT 
Kaltim Prima Coal. Total production from both mines was 54mn tonnes in 2007, making Bumi 
Indonesia's largest coal producer and one of the five largest exporters of thermal coal in the 100% 
world. The mines are located in east and south Kalimantan and had combined reserves of 1.4bn 
tonnes as of September 2007. The company exports up to 95% of its coal, mainly to Asian 
customers. 


Reuters code: BUMI.JK, Bloomberg code: BUMI lJ, , Internet address: http:/Avww.bumiresources.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Potentially iron, gold, copper, lead and zinc Chairman: 

CEO: Ari Saptari Hudaya 


CFO: Andrew C. Beckham 
Major shareholders: (40% free float*) 
Name 1 Long Haul Holdings Ltd 


Indonesia 


Name 2 Vanguard Group 100% 
Recent acquisitions/disposals 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Cameco Corporation Canada 
Analysts: Brian MacArthur, CFA +1-416-350 2229 / Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: C$13,933m / US$13,699m* 
Company profile Chart: Revenue by commodity, 2007 
Cameco is the western world's largest and lowest-cost uranium producer, and it is one of the 
world's largest commercial providers of uranium conversion services. Cameco holds a 52.7% Fuel 
interest in Centerra Gold, a gold mining and exploration company, and has a 31.6% interest in ss 
the Bruce nuclear generating plant in Ontario. ‘ 
Gold 
1% Uranium 
55% 
Electricity 

18% 
Reuters code: CCO.TO, Bloomberg code: CCO CN, ADR: CCJ.N, Internet address: http:/Avww.cameco.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Cigar Lake - 18m Ibs of production (50% to CCO) with expected start-up Chairman: Victor J Zaleschuk 
date of 2011 at the earliest CEO: Gerald W Grandey 

CFO: O Kim Goheen Kyrgyzstan 


Major shareholders: (100% free float*) 
Name 1 Wellington Mgmt 
Name 2 Mclean Budden Ltd 


10% 


\ 
\ 


\ 


Recent acquisitions/disposals Mongolia 


8% 


'06 - Acq:100% interest in Zircatec Precision Industries 


United 
States 
44% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Centennial Coal Company Limited Australia 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 Market cap: A$1,817m / US$1,741m* 
Company profile Chart: Revenue by commodity, 2007 


Centennial is the largest underground coal producer in NSW. It operates 12 coal mines in NSW, 


: : ; Coal 
supplying coal to both the domestic and export markets. More than 80% of the company's sales _ 
are to the domestic market, mostly to NSW state government-owned electricity power 100% 
generators, fuelling almost 40% of the state's coal-fired electricity. - 
Reuters code: CEY.AX, Bloomberg code: CEY AU, , Internet address: http://www.centennialcoal.com.au Source: UBS estimates 

Projects in the pipeline Company structure Chart: Revenue by region, 2007 


Expanding Mandalong. Rethinking plans to close Newstan coal mine in Chairman: — Kenneth Moss 


light of higher coal prices. CEO: Robert Cameron 
CFO: Robert Dougall 
Major shareholders: (100% free float*) 
Name 1 Orbis Holdings Australia 
Name 2 Barclays PLC 100% 
Recent acquisitions/disposals 
‘07 Disp:interest in Austral Coal Limited and its Anvil coal project to Xstrata. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 

Centerra Gold Inc. Canada 
Analysts: Brian MacArthur, CFA +1-416-350 2229 / Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: C$1,806m / US$1,775m* 
Company profile Chart: Revenue by commodity, 2007 


Centerra Gold was formed in 2004 from the former gold assets of Cameco Corporation. 
Centerra is an intermediate gold producer and operates the Kumtor mine in the Kyrgyz Republic 
(which has been in operation since 1997) and the Boroo mine in Mongolia (which began 
production in 2003). The company offers investors exposure to a well financed, unhedged 
company with growth and high leverage to gold prices; however, its share liquidity is lower than 
many of its peers and it has higher political risk, as all its operating assets are in emerging 
markets. 


Gold 
100% 
Reuters code: CG.TO, Bloomberg code: CG CN, , Internet address: http:/www.centerragold.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Mongolian government has accepted a feasibility study on CG's Gatsuurt Chairman: Patrick M James 
gold project CEO: Leonard Anthony Homeniuk Mongolia 
CFO: David M Petroff 43% 
Major shareholders: (32% free float*) 
Name 1 Kumtor Mountain Co 
Name 2 Vanguard Group 


Recent acquisitions/disposals 


‘07 Acq: -5% interest in Boroo Gold Company and a net profits interest in the Ikh Dashir alluvial deposit near the Boroo 
mine. 


Kyrgyz 
Republic 
57% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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China Coal Energy 


Analyst: Ghee Peh +852-2971 6448 


China 


Market cap: HK$208,686m / US$26,724m* 


Company profile 


Chart: Revenue by commodity, 2007 


China Coal is China's second largest coal producer with 3% market share> it is ranked world No. 
5 and China No. 2 in coal reserves. China Coal operates coal mines, coke production, coal mine 
equipment manufacturing and also a coal trading business. In 2007 it produced 83mt raw coal 

with 72mt from its Pingshuo mines. It exported 8mt of its own output and 10mt through its export 


agency business. It also intends to diversify into coal based chemical businesses. Coking 


12% 


Coal mine 
equpment 
8% 


Others 
7™% 


Coal 
73% 


Reuters code: 1898.HK, Bloomberg code: 1898 HK, , Internet address: http:/www.chinacoal.com Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Erdos with 25mtpa coal and 4.2mt methanol Chairman: — Jing Tianliang 

Heilongjinag with 10mtpa coal and 1.8mt methanol CEO: Yang Lieke Asia 
CFO: Peng Yi / 11% 


Major shareholders: (32% free float*) 
Name 1 China National Coal Group 
Name 2 NSSF 


Recent acquisitions/disposals 
Acquisition of Dongpo mine 3mtpa target production 


Others 
3% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 


Cia. de Minas Buenaventura 


Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 


Peru 
Market cap: NS8,459m / US$8,459m* 


Company profile 


Chart: Revenue by commodity, 2007 


Buenaventura is a Peruvian-based producer of gold, silver, copper and other base metals. The 


company's key asset is a 43.65% equity stake and royalty interest in the low-cost Yanacocha Services 
gold mine (51% owned by Newmont), which is South America's largest. Buenaventura also se 2% 
operates Orcopampa (gold), Uchucchacua (silver), and Julcani (base metals) and has controlling 
interests in five other small operating assets. BVN has exposure to copper through its expanded | 
18% stake in Cerro Verde one of Peru's largest copper mine. 

Zinc 


23% 


17% 


Reuters code: BUEv.LM, Bloomberg code: CMB/C PE, ADR: BVN.N, Internet address: http:/www.buenaventura.com Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: 
CEO: Roque Benavides ; 
CFO: Carlos E. Galvez Pinillos America 


Major shareholders: (72% free float*) 
Name 1 Benavides Family 
Name 2 Cia Minera Condesa Sa 


Europe 
13% 


Recent acquisitions/disposals 


29% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Cia. Vale do Rio Doce (ON) 


Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 


Brazil 
Market cap: R$298,799m / US$183,391m* 


Company profile 


Chart: Revenue by commodity, 2007 


Vale is a diversified mining company based in Brazil. It is the world's largest iron ore producer, 
with capacity of approximately 300 million tonnes per year in 2007 and a market share of about 
32% of the seaborne trade, and the world's No. 2 nickel producer. It also has exposure to 
copper, bauxite, alumina, aluminum, manganese, potash, kaolin, steel, and ferro-alloys, and 
cargo transportation. Vale generates about 90% of its sales in U.S. dollars (about 50% of its 
costs are in USD). 


Other 
3% 


Nickel 
31% 


Aluminum 
8%  Ferr 


Alloystogistics Copper 
2% 4% 6% 


Iron Ore & 
Pellets 
46% 


Reuters code: VALE3.SA, Bloomberg code: VALE3 BS, ADR: RIO.N, Internet address: http:/Avww.cvrd.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — Sergio Ricardo Da Silva Rosé 
CEO: Roger Agnelli Germany 
CFO: Fabio De Oliveira Barbosa 6% Other 


Major shareholders: (32% free float*) 
Name 1 Valepar Sa 
Name 2 Investidores Estr Em Adr'S 


Recent acquisitions/disposals 


Europe Ex- 
Ger, Belg, —— 
T% 
United | 
States’ ; 
11% China 
Japan 17% 
11% Brazil 
15% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Cia. Vale do Rio Doce (PN) 


Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 


Brazil 
Market cap: R$250,147m / US$153,530m* 


Company profile 


Chart: Revenue by commodity, 2007 


Vale is a diversified mining company based in Brazil. It is the world's largest iron ore producer; 
with capacity of approximately 300 million tonnes per year in 2007 and a market share of about 
32% of the seaborne trade; and the world's No. 2 nickel producer. It also has exposure to 


Aluminum 
3% 


Nickel 


copper, bauxite, alumina, aluminum, manganese, potash, kaolin, steel, and ferro-alloys, and 31% \ iron Ore & 
cargo transportation. CVRD generates about 90% of its sales in U.S. dollars (about 50% of its Pellets 
costs are in USD). Copper 46% 
6% 
Ferro a 
Alloys Logistics © ~~~__ Aluminum 
2% 4% 8% 

Reuters code: VALE5.SA, Bloomberg code: VALE5 BZ, ADR: RIO_p.N, Internet address: http:/Awww.cvrd.com.br Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Iron ore: 450 Mt from 300Mt in 2007 Chairman: — Sergio Ricardo Da Silva Rosa 
Nickel: 507 Kt from 270 Kt in 2007 CEO: Roger Agnelli Germany Other 
Coal: 15 Kt from 3 Kt 2007 in 2007 CFO: Fabio De Oliveira Barbosa 6% 33% 


Copper: 592Kt from 300 Kt in 2007 Major shareholders: (60% free float*) 
Name 1 Valepar Sa 


Name 2 Investidores Estr Em Adr'S 


Recent acquisitions/disposals 


Ms 


Europe Ex- 
Ger, Belg —— 
™% 
vs y China 
17% 
Japan 
11% 


15% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Coal & Allied Industries Limited 


Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 


Australia 


Market cap: A$8,840m / US$8,471m* 


Company profile 


Chart: Revenue by commodity, 2007 


Coal & Allied is Australia's largest steam coal producer, with operations located in the Hunter 
Valley, north of Sydney. Annual coal production exceeds 30mt on a managed basis, with equity 
sales of around 23mtpa. Coal & Allied's largest market is Japan, accounting for c60% of export 
sales. Operations include the Hunter Valley (100%-owned), Mt Thorley (80%), Bengalla (40%) 
and Warkworth (56%). Coal & Allied is 75.7%-owned by Rio Tinto. 


Coal 
100% 


Reuters code: CNA.AX, Bloomberg code: CNA AU, , Internet address: http:/Awww.coalandallied.com.au 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Continuing to study the commencement of its Mt Pleasant thermal coal © Chairman: — Chris Renwick 


project. CEO: Hubie van Dalsen 
CFO: Rob Light 
Major shareholders: (27% free float*) 
Name 1 Rio Tinto Ltd 
Name 2 Mitsubishi Development Pty 


Recent acquisitions/disposals 


Europe Z i 
8% ustralia 


5% 


Others 
12% 


Asia 
75% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 


DOWA Holdings 


Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 


J apan 


Market cap: ¥239,083m / US$2,282m* 


Company profile 


Chart: Revenue by commodity, 2007 


DOWA Holdings, now one of Japan's leading non-ferrous metal smelting firms, started out as 
Fujita Gumi. Equity method affiliate Fujita Kanko, a tour operator, comes from the same 
corporate background. Recently, the company has used the knowledge and facilities it has built 
up in the smelting field to expand its presence in such environmental and recycling operations as 
industrial waste processing, soil cleansing, and metals recycling-activities which have begun to 
attract stock market attention. 


Env.| Mgmt Heat oe 
@ Treatment 1% 

Recycling a 
11% Nonferrous 

Electronic Metals 

materials 51% 
12% Metal 
procesing 


19% 


Reuters code: 5714.T, Bloomberg code: 5714 JT, , Internet address: http:/Avww.dowa.co.jp 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Replacing smelting furnace Chairman: — Hirokazu Yoshikawa 
CEO: Masaki Kohno 
CFO: Takuya Warashina 


Major shareholders: (54% free float*) 
Name 1 Japan trustee Service bank 
Name 2 Master Trust Bank 


Recent acquisitions/disposals 


Overseas 
Japan 2% 


98% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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DRDGOLD Ltd 


Analyst: Simon Kendall, CFA +27-11-322 7319 


South Africa 


Market cap: RCnt2,238m / US$287m* 


Company profile 


Chart: Revenue by commodity, 2007 


DRDGOLD is the fourth-largest South African gold producer (fifth by market cap). DRD was 


Gold 


founded and listed in 1895. While its existing operations are all mature, they have been acquired 
since 1995. Blyvooruitzicht and the ERPM operations are deep-level South African mines. DRD 100% 
has an 85% stake in domestic South African operations Blyvoor, ERPM and Crown (15% held by 
an empowerment company). Foreign production comes from Tolukuma and Porgera (20%) in 
Papua New Guinea and Vatokoula (Fiji), which are held in 79.7%-owned Australian-listed 
Emperor Mines. 


Reuters code: DRDJ.J, Bloomberg code: DRD SJ, ADR: DROOY.O, Internet address: http:/Awww.drd.co.za 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

ERGO, ERPM extension Chairman: — Geoffrey Charles Campbell 
CEO: John W C Sayers —— 
CFO: Jacob Hendrik Dissel Australasia 
Major shareholders: (97% free float*) 39% 
Name 1 Bank Of Ny (Adrprogram) 
Name 2 Soges Fiducem Sa (Brussels 


Recent acquisitions/disposals 


Disp -Emperor mines 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 


Energy Resources of Australia Limited 


Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 


Australia 


Market cap: A$4,561m / US$4,370m* 


Company profile 


Chart: Revenue by commodity, 2007 


Energy Resources of Australia is a miner and producer of uranium oxide. It is 68.4%-owned by 
Rio Tinto. ERA is currently mining and milling ore from the No. 3 orebody on the Ranger lease. 
The company has now received all the appropriate commonwealth government approvals for the 


Jabiluka uranium mine; however, the mine site is currently on care and maintenance as the 
company is not prepared to proceed with the project without support from the traditional 
landowners. ERA exports to Asia, Europe and North America. 


Uranium 
100% 


Reuters code: ERA.AX, Bloomberg code: ERA AU, , Internet address: http://www.energyres.com.au 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Study underway to extend the mine life of the Ranger open pit with further Chairman: — Geoffrey David Klingner 
drilling proposed to investigate the potential of an underground whichin CEO: Chris Salisbury 


our view could see production doubled. CFO: Chris Bateman 
Major shareholders: (32% free float*) 
Name 1 Rio Tinto Ltd 
Name 2 Blackrock Group 


Recent acquisitions/disposals 


Asia _ 
35% 


Europe 
22% 


United 
States 
43% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Equinox Minerals Limited 


Analysts: Onno Rutten +1 416 814-3663 / Dan Rollins +1-416-814-3694 


Canada 


Market cap: C$2,514m / US$2,472m* 


Company profile 


Chart: Revenue by commodity, 2008E 


Equinox is an inter-listed (Canada & Australia) intermediate copper company, currently building 
its 100% owned Lumwana project in Zambia. Lumwana is expected to begin copper production Other 
in mid-2008 with sufficient resources to support a 30+ year mine life. In addition, the company is 1% 
conducting a feasibility study to access the economic viability of producing uranium as a by- 
product from copper production. The company has a substantial land package in the Zambian 
Copperbelt region and is actively exploring for copper resources. 


Copper 
99% 


Reuters code: EQN.TO, Bloomberg code: EQN CN, , Internet address: http://equinoxminerals.com Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2008E 
Lumwana Chairman: — Peter W Tomsett 

CEO: Craig R Williams 

CFO: Michael J Klessens 

Major shareholders: (100% free float*) 

Name 1 First Quantum Minerals Ltd Africa 

Name 2 Goodman & Co Investment 100% 


Recent acquisitions/disposals 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Exxaro Resources 
Analyst: James Bennett +27 11 322 7302 


South Africa 


Market cap: RCnt52,174m | US$6,693m* 


Company profile 


Chart: Revenue by commodity, 2007 


Exxaro was formed from the non-iron ore mining assets of the previous Kumba Resources. 


Kumba Resources, in turn, was formed from the mining assets of the old Iscor in November 4 Industrial 
: i a ead , : ase 
2001 when it split its mining and steel assets into separate companies. Exxaro owns and Metals ee 
operates zinc, coal and heavy minerals assets in South Africa, Namibia and Australia. Exxaro 27% i 
has retained a 20% non-managed stake in the unlisted Sishen Iron Ore Company (SIOC). 
Minerals & 
Sands Coal 
21% 50% 
Reuters code: EXXJ.J, Bloomberg code: EXX SJ, , Internet address: http:/Awww.exxaro.com/content/main/home.asp Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
SEP 1 and Sishen South iron ore, Mafube JV, Inyanda and Grootegeluk © Chairman: 
coal projects CEO: Sipho Abednego Nkosi Europe ag 
CFO: Dirk Johannes Van Staden oe 


Major shareholders: (34% free float*) 
Name 1 BEE Consortium 
Name 2 Anglo American Plc 


Recent acquisitions/disposals 


South 
Africa—S 
70% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Felix Resources Australia 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 Market cap: A$4,404m / US$4,220m* 
Company profile Chart: Revenue by commodity, 2007 


Felix Resources has operations in both Queensland and New South Wales. It produces thermal, 


; ; ‘ ; ae Coal 
semi-soft and PCI coal, with thermal accounting for approximately 60% of coal production in — 

FY07. The company has four mines in operation, Yarrabee, Minerva and Ashton open-cut and 100% 
underground, which produced 5.4mt of saleable coal in FY07 on a 100% basis. The company 

also has a major project in development called Moolarben, which is expected to be the key driver 

of the company's earnings and growth profile, forecast to account for around 65% of sales 

revenue in FY16. 

Reuters code: FLX.AX, Bloomberg code: FLX AU, , Internet address: http://www. felixresources.com.au/ Source: UBS estimates 

Projects in the pipeline Company structure Chart: Revenue by region, 2007 


Looking to develop the Moolarben steam coal mine in the Hunter Valley Chairman: Travers William Duncan 


with first production targeted for 2010 in line with the commissioning of the CEO: Brian Flannery 
third coal terminal at Newcastle (NCIG). CFO: Craig Smith 
Major shareholders: (30% free float*) ; 
Name 1 American Metals& Coal Int Australia 
ois Name 2 Gaffwick Pty Ltd 100% 
Recent acquisitions/disposals 
Part-divested stakes in Minerva, Ashton and Moolarben mines over a period of time. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 

First Quantum Minerals Ltd. Canada 
Analysts: Onno Rutten +1 416 814-3663 / Dan Rollins +1-416-814-3694 Market cap: C$5,302m / US$5,213m* 
Company profile Chart: Revenue by commodity, 2008E 

First Quantum is a fast-growing copper producer with a focus on Africa, and is listed on the 

Toronto and London stock exchanges. The company's core assets, Kansanshi and Frontier, are Gold 


3% 


located in Zambia and the DRC, respectively. Future growth originates from the Kolwezi 


copper/cobalt project in the DRC and brownfield expansion of existing operations. The company 
has a large exploration land package on the African Copperbelt to support future growth. 


Copper 
97% 

Reuters code: FM.TO, Bloomberg code: FM CN, , Internet address: http:/Awww.first-quantum.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2008E 
Kolwezi, Kashime, Kevista Chairman: Philip Kelvin Rodda Pascall 

CEO: Philip Kelvin Rodda Pascall 

CEO: David E J Moroney 

Major shareholders: (100% free float*) Africa 

Name 1 Dynamic Mutual Funds Ltd 

Name 2 M&G Investment 100% 
Recent acquisitions/disposals 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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FNX Mining Company 


Analysts: Onno Rutten +1 416 814-3663 / Dan Rollins +1-416-814-3694 


Canada 


Market cap: C$1,995m / US$1,962m* 


Company profile 


Chart: Revenue by commodity, 2008E 


FNX Mining Company is an emerging mining and exploration company with a portfolio of assets 
in the Sudbury Basin of Canada. The company plans to increase its production of nickel, copper, 


and precious metals by developing the Levack, Podolsky, and Levack Footwall deposits in the 
2008-10 timeframe. FNX also owns Dynatec Mining Services, an international mining services 
group, and equity stakes in various emerging mining and exploration companies. 


Other 
12% 


Nickel 
50% 


Copper 
38% 


Reuters code: FNX.TO, Bloomberg code: FNX CN, ADR: FNXMF.PK, Internet address: http:/Awww.fnxmining.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2008E 
Levack Footwall Chairman: — Terrance A Macgibbon 

CEO: John W Lill 

CFO: Ronald P Gagel 

Major shareholders: (100% free float*) North America 

Name 1 York Capital Management Lp 

Name 2 Goodman & Co Investment 


Recent acquisitions/disposals 


100% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Fording Canadian Coal Trust 


Analysts: Brian MacArthur, CFA +1-416-350 2229 / Chris Lichtenheldt, CFA +1-416-814 3719 


Canada 


Market cap: C$11,969m / US$11,769m* 


Company profile 


Chart: Revenue by commodity, 2007 


Fording Canadian Coal Trust is a trust that owns metallurgical coal producing assets for export, 


and produces the industrial mineral wollastonite. The Trust has operations in Canada, the 
United States, and Mexico. 


Ind. Mins 
4% 


Coal 
96% 


Reuters code: FDG_u.TO, Bloomberg code: FDG-U CN, ADR: FDG.N, Internet address: http://www.fording.ca 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — Michael A. Grandin 
CEO: Michael A. Grandin Europe 
CFO: Mark D. Gow 35% 
Major shareholders: (100% free float*) South 
Name 1 Jayvee & Co America 
Name 2 Teck Cominco Ltd North 10% 
Recent acquisitions/disposals America 


10% 


y Asia 
45% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Franco-Nevada Corporation Canada 
Analysts: Brian MacArthur, CFA +1-416-350 2229 / Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: C$1,856m / US$1,825m* 
Company profile Chart: Revenue by commodity, 2008 
Franco-Nevada is the world's largest resource royalty company with exposure to metals and oil 
& gas in low political risk regions. Franco-Nevada's royalty mix is more heavily weighted towards 
metals than oil & gas, and metals revenue as a proportion of total revenue should grow over Oil & Gas 
time. Furthermore, the majority of the royalties in Franco's portfolio are revenue-based, which 28% 
limit exposure to operating and capital costs. 
Base Precious 
Metals Metals 
oe 63% 
Reuters code: FNV.TO, Bloomberg code: FNV CN, , Internet address: http://www.franco-nevada.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2008 
Over $275m in cash on the balance sheet, so market awaits potential Chairman: Pierre Lassonde 
acquisitions CEO: David E Harquail er Australia 
CFO: Paul J Brink ve iz 2% 
Major shareholders: (92% free float*) ° ; 
Name 1 Invesco Plc - 
a Other 
Name 2 Fidelity Management & 8% 
Recent acquisitions/disposals 
‘07 Acq:Royalty portfolio and certain other interests from Newmont Mining Corporation 
US 
46% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Freeport-McMoRan US 
Analysts: Brian MacArthur, CFA +1-416-350 2229] Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: US$m / US$42,612m* 
Company profile Chart: Revenue by commodity, 2007 
Freeport's shares offer exposure to one of the largest copper and gold mines in the world. 
However, the company's primary operations are located in Indonesia, an area of political risk. Gold Other 
Molybdenu 19% 1% 
m 
10% 
Refined 
Copper copper 
Cone. 52% 
27% 
Reuters code: FCX.N, Bloomberg code: FCX US, , Internet address: http://www.fcx.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Devipmnt projects:Safford Mine(240mm lbs cu/yr);Miami mine Chairman: — James R Moffett ; Chi 
restart(100mm lbs cu/yr by 2010);Incremental expn at Morenci,Bagdad & CEO: Richard C Adkerson pein ‘i i e China 
Sierrita;Climax moly mine with 30mm Ibs/yr exptd in 2010:El Abra Sulfide CFO: Kathleen L Quirk . a van 
provides 325mm lbs cu/yr to replace oxide;Increamental expn at Cerro Major shareholders: (100% free float*) Indonesia Other 
Verde;underground DOZ expn at Grasberg;Large Tenke Fungurume Name 1 Goldman Sachs Group Inc 12% 199% 
copper/cobalt project in the DRC could start in late 2009 Name 2 Wellington Mgmt Co Lip 
Recent acquisitions/disposals jaan 
'07 Acq:100% interest of Phelps Dodge P 
15% 
United 
~— States 
39% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Fujikura J apan 
Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 Market cap: ¥178,266m / US$1,701m* 
Company profile Chart: Revenue by commodity, 2007 
Fujikura is one of the biggest electric wire & cable makers in terms of sales. While other electric 
wire & cable makers have diversified into such businesses as processed copper products, Other 
aluminium, and electronic materials, Fujikura's electric wires & cables business is still a large mM 
portion of total sales, and over the years the company's earnings have been closely tied to i Power 
optical fibre trends. The firm also has extensive electronics operations in Thailand and China aR 
and recently has been emphasizing FPCs. ° 
Electronics 
& Auto 
37% 
Reuters code: 5803.T, Bloomberg code: 5803 JT, , Internet address: http://www. fujikura.co.jp Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: 
CEO: Kazuhiko Ohashi Asia 
ce 24% \ Rest of the 
Major shareholders: (67% free float*) World 
Name 1 Japan Trustee Serv. Bank 12% 
Name 2 Master Trust Bank Of Japan 
Recent acquisitions/disposals 
Japan 
64% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Furukawa Electric J apan 


Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 


Market cap: ¥325,008m / US$3,102m* 


Company profile 


Chart: Revenue by commodity, 2007 


Furukawa Electric has a diverse range of businesses, including electric cables, optical-related 
operations, extruded copper products, and aluminium. The firm's traditional magnet wire 
business has recently been enjoying growth in demand for products used in cell phones and PC 
power sources. Group members that we believe are of considerable significance for 


Other 
Telecomn 1% Copper 
15% and Semi 


Metal Conductor 
consolidated earnings are Furukawa Circuit Foil (copper foil), Furukawa Automotive Parts (wire 17% 24% 
harnesses), Furukawa Electric North America (FENA; invests in US-based companies), and 
Furukawa Industrial S.A. Produtos Electricos (FISA; Brazilian cable firm). —— Aluminium 
: 22% 
System 
21% 
Reuters code: 5801.T, Bloomberg code: 5801 JT, ADR: FUWAY.PK, Internet address: http:/Avww.furukawa.co.jp Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: 
CEO: Hiroshi Ishihara Asia 
CFO: Hideo Sakura | 12% 
Major shareholders: (73% free float*) North 
Name 1 Japan Trustee Serv. Bank L _ America 
Name 2 Master Trust Bnk Of Jpn 6% 
Recent acquisitions/disposals \ 
\ Rest of the 
“World 


Japan 
79% 


3% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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Gloucester Coal Limited Australia 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 Market cap: A$1,007m | US$965m* 
Company profile Chart: Revenue by commodity, 2007 


Gloucester Coal Ltd (GCL, formerly known as CIM Resources Limited) is a coal mining company 


; ‘ 3 3 ; : Coal 
with operations in the NSW Gloucester Basin. The company is focused on the production of _ 
coking and thermal coal from the Duralie and Bowens Road North open cut operations and the 100% 
evaluation of the potential Duralie underground mine. 
Reuters code: GCL.AX, Bloomberg code: GCL AU, , Internet address: http://www.gloucestercoal.com.au Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Undertaking plant expansion from 2.0Mtpa to 2.8Mtpa Chairman: — Andy Hogendijk 

CEO: Rob Lord 


eis Peter Scott Australia 

Major shareholders: (100% free float*) 1% 

Name 1 Noble Group Ltd. Asia Le 

Name 2 AMCI International AG 98% Others 
Recent acquisitions/disposals 1% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Gold Fields Ltd South Africa 
Analyst: Simon Kendall, CFA +27-11-322 7319 Market cap: RCnt61,795m | US$7,928m* 
Company profile Chart: Revenue by commodity, 2007 


Gold Fields Limited (GFI) was formed from the merger of the gold assets of Gold Fields of South 
Africa and Gencor in 1998. Although the quality of the merged assets was high, GFI was making 
losses at the time of its formation. Restructuring of the operations and a higher rand gold price 100% 
have led to a turnaround. Outside of South Africa, GFI has operations in Ghana, Australia and 
Venezuela, a copper/gold project in Peru, various diverse gold exploration agreements and a 
platinum group metals project in Scandinavia. 


Gold 


Reuters code: GFIJ.J, Bloomberg code: GFI SJ, ADR: GFI.N, Internet address: http://www.goldfields.co.za Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Cerro Corona, South Deep, Tarkwa CIL Chairman: Alan John Wright 
CEO: Nicholas John Holland Ghana 
CEO: Nicholas John Holland 15% 


Australia 
17% 


Major shareholders: (100% free float*) 
Name 1 Capital Group Cos 


Name 2 Bank Of New York Mellon Soul 
Recent acquisitions/disposals nae 
Acq: South Deep mine/project. South a 
Disp:Choco 10 mine, Burkino Faso project Africa —~_ 


—s 


67% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Goldcorp Inc. 


Analyst: Brian MacArthur, CFA +1-416-350 2229 


Canada 


Market cap: US$m / US$27,302m* 


Company profile 


Chart: Revenue by commodity, 2007 


Goldcorp transitioned to the status of senior gold producer after a number of significant 
acquisitions, including Wheaton River, Virginia Gold, Placer's Canadian assets and Glamis. Key 
operating assets include Red Lake, Marlin, El Sauzal, Luismin and a 37.5% interest in the 
Alumbrera copper/gold mine in Argentina. Goldcorp maintains a significant project pipeline with 
the development of Penasquito (2009/2010), Pueblo Viejo (2010), and Eleonore (2010). 
Goldcorp remains unhedged. 


Gold 


100% 


Reuters code: GG.N, Bloomberg code: GG US, , Internet address: http:/Avww.goldcorp.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Red Lake Expansion (5.2m oz reserve), Los Filos Ramp-up (300k oz / Chairman: lan W Telfer 
year), Penasquito (53m oz equivalen reserve), Eleonore (3.68m oz CEO: C Kevin McArthur US Silver 
resource), Pueblo Viejo (20m oz reserve, 40% GG) CFO: Lindsay A Hall Mexico 11% Wheaton 
Major shareholders: (100% free float*) 16% 3% 
Name 1 Fidelity Management & Rese Guatmala 
Name 2 Barclays Global Investors Uk BMH 
Recent acquisitions/disposals : \ 
7 ara ; : : ; - : 5 5 : Argentina \ Other 
07 - Acq: Kinroos Gold Corp's 49% interest in the Porcupine gold mine and its 32% interest in the Musselwhite gold 77% ae 
mine in exchange for Goldcorp's 50% interest in the La Coipa mine and cash . : 
‘08 Disp: of Silver Wheaton shares anada 
33% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Grupo Mexico Mexico 


Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 


Market cap: P204,227m / US$19,780m* 


Company profile 


Chart: Revenue by commodity, 2007 


Grupo México is a Mexico-based holding company with interests in mining and railroads. Its 
mining division, Americas Mining Corporation, holds a 75.1% interest in Southern Copper 
Corporation (USA), which mines, processes, and markets primarily copper (725 Kt of capacity), 
molybdenum, zinc, and silver through its wholly owned subsidiaries Grupo Minera México and 


Logistics 
14% 


Other 


SCC (Peru). It also owns a 100% interest in U.S. mining subsidiary Asarco. Grupo México holds 11% 
an indirect 55% stake in Ferromex, Mexico's second largest railroad and a controlling stake in Copper 
Ferrosur. Molybdenu 60% 
m 
15% 
Reuters code: GMEXICOB.MX, Bloomberg code: GMEXICOB MMM, , Internet address: http://www.gmexico.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Tia Maria: 120 Ktpy of copper ; Peru expansions: 150 Ktpy of copper Chairman: — German Larrea Mota-Velascc 
CEO: German Larrea Mota-Velascc LatAm, 
CFO: Daniel Muniz Quintanilla _ excluding 
Major shareholders: (37% free float*) Mexico Asia Mex: & 
Name 1 Larrea family 31% ey 
Name 2 Glenhill Advisors LIc Other : 
Recent acquisitions/disposals 2% 
Europe 
21% States 
22% 


Source: UBS estimates *As at: 04-Jun-08 


. Source: UBS estimates 
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Harmony Gold Mining Co Ltd 


Analyst: Simon Kendall, CFA +27-11-322 7319 


South Africa 


Market cap: RCnt36,051m / US$4,625m* 


Company profile 


Chart: Revenue by commodity, 2007 


Harmony is the third-largest South African gold mining company. It conducts underground 
mining operations across the whole of the Wits Basin, but is focused on the Free State. The 


merger with ARMgold and the acquisition of Avgold entrenched Harmony as a top-six global gold 


producer. South Africa accounts for 91% of production, with the balance coming from Australia. 
Harmony also acquired 100% of Australian company Abelle, with three Papua New Guinea 
prospects. 


Gold 
100% 


Reuters code: HARJ.J, Bloomberg code: HAR SJ, ADR: HMY.N, Internet address: http://www.harmony.co.za 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Hidden Valley, Elansdrand, Tshepong, Doornkop, Phakisa, Rand Uranium Chairman: Patrice Tlhopane Motsepe 


CEO: Graham Paul Briggs 
CFO: Frank Abbott ee 
Major shareholders: (84% free float*) pe le 
Name 1 Arm Limited : 
Name 2 Allan Gray Ltd 
Recent acquisitions/disposals 
Disp -Orkney and Australian mines, Stakes in Randfontein and Papua New Guinea 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Harry Winston Diamond Corporation Canada 


Analysts: Brian MacArthur, CFA +1-416-350 2229 / Chris Lichtenheldt, CFA +1-416-814 3719 


Market cap: C$1,752m / US$1,723m* 


Company profile 


Chart: Revenue by commodity, 2008 


Harry Winston's main asset is its 40% interest in the Diavik Diamonds Project located in 
Canada's Far North. Rio Tinto plc, which owns the other 60% of the JV, is the operator. 


Diamond 
Retail 
39% 


Diamond 
Mining 
61% 


Reuters code: HW.TO, Bloomberg code: HW CN, , Internet address: http:/Awvww.aber.ca 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2008 
Development of underground mining at Diavik will expand mine life by Chairman: — Robert A Gannicott 
roughly ten years CEO: Robert A Gannicott United Europe 
CFO: Alan S Mayne States a 
Major shareholders: (100% free float*) 17% 
Name 1 M&G Investment Manageme! 


Name 2 Prudential Plc 


Recent acquisitions/disposals 


Canada 
60% 


Source: UBS estimates *As at: 04-Jun-08 


. Source: UBS estimates 
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Hidili Industry China 
Analyst: Ghee Peh +852-2971 6448 Market cap: HK$26,080m / US$3,340m* 
Company profile Chart: Revenue by commodity, 2007 
Hidili Industry is an integrated coking coal and coke producer based in southwest China. It had 
179mt of coal reserves and 217mt of resources as of 31 March 2007. Hidili produced 2.2mt of Others 
raw coal in 2006 and has been acquiring coal mines in Guizhou province since Q107. The 13% Coking 
company's key customers are Pansteel and Chengdu Steel, and its major shareholder is Sanlian Coal 
Investment (100% owned by chairman) with a 55% stake. Cok 37% 

50% 

Reuters code: 1393.HK, Bloomberg code: 1393 HK, Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Hidili is building of coal washing of 3mtpa and coke plant of 1mtpa in Chairman: — Xian Yang ; 
Guizhou. The company is looking to acquire another 10 to 15 mines of ~~ CEO: Xian Yang China 
total reserves of 400mt and also a rail logistics company in Guizhou. In CFO: 100% 
Sichuan, the company plans to acquire vanadium and titanomagnetite Major shareholders: (43% free float*) 

resources. Name 1 China National Coal Group 

Name 2 Sanlian Investment 
Recent acquisitions/disposals 

Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Hindalco Industries India 
Analysts: Sunita Sachdev +91-22-2286 2059 / Sandeep Bhatia +91-22-2286 2032 Market cap: Rs165,696m / US$3,889m* 
Company profile Chart: Revenue by commodity, 2007 
Hindalco is the largest non-ferrous metal producer in India and is focused on the production of 
aluminium and copper. It produces 345,000tpa of integrated aluminium and 660,000tpa of Others 
alumina. Its downstream products include rolled, aluminium foil, wire rods and alloy wheels. Aluminium je 
Hindalco plans to expand its copper smelter production from 180,000 to 250,000tpa. It recently 38% 
acquired two copper mines, which could meet up to one-third of its concentrate requirements. 

Hindalco's 97%-owned subsidiary Indal produces 110,000tpa of aluminium and 401,000tpa of Copper 
alumina/alumina hydrate. 60% 

Reuters code: HALC.BO, Bloomberg code: HNDL IN, , Internet address: http:/Avww.hindalco.com Source: UBS estimates 

Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Q2 FY'09:Phase II expn at Hirakud;Q3 FY'10:Utkal Alumina Chairman: Kumar Mangalam Birla 

Proj:Greenfield expn of bauxite mining cap of 4,500ktpa & refining cap of +CEO: 


1,500ktpa;Q3 FY'11:Aditya Project:Greenfield expn of refining cap of CFO: S Talukdar 
1,500ktpa,smelter cap of 358ktpa & CPP cap of 900MW;Q3 FY'12:Mahan Major shareholders: (51% free float*) 
Aluminium Proj: Smelter Cap-359ktpa & CPP cap-900MW;Q3 Name 1 Morgan Guar Tstco Ny Deps 
FY'13:Latehar Aluminium Proj-Smelter Cap-359ktpa & CPP cap-900MW 


Rest of the 
World 
39% 


Name 2 LIC 
Recent acquisitions/disposals 
‘07 Acq:Novelis for ~US$6bn in Feb 2007 
India 
61% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Hochschild Mining Britain 
Analysts: Grant Sporre +44-20-7568 2247 | Paul Galloway +44-20-7568 4117 Market cap: p1,250m / US$2,444m* 
Company profile Chart: Revenue by commodity, 2007 


Hochschild Mining is a precious metals mining and exploration company, targeting high grade 

silver / gold epithermal vein deposits. The company currently has three mining operations in 

Peru. As part of its expansion plan, targeting 50 Moz of silver equivalent the number of 

operations should increase to seven, with one project based in Argentina and another two in Silver 
Mexico. Gold currently contributed 54% of the company's revenue, with silver making up the 59% 
remaining 46%. In addition to its operations and projects, the company has a further 20 

explorations prospects in Latin America and the U.S. 


Reuters code: HOCM.L, Bloomberg code: HOC LN, , Internet address: http:/Avww.hochschildmining.com Source: UBS estimates 

Projects in the pipeline Company structure Chart: Revenue by region, 2007 

c.3Moz Ag, 50koz of Au); Moris in Mexico (c.150koz, 35koz of Au); Chairman: — Eduardo Hochschild 

Pallancata in Peru (.c3.7Moz of Ag, 20koz of Au) which are currently CEO: Miguel Aramburu Alvarez Cal Mexico Belgium 
ramping up. CFO: Ignacio Rosada 1% T% 
'10:San Felipe in Mexico is due to commence production- 1.4Moz Ag, 40kt Major shareholders: (30% free float*) Peru Canada 
of Zn and 15kt of Pb) Name 1 Hochschild Eduardo 16% 3% 


Name 2 Beeck Alberto _ Germany 


Recent acquisitions/disposals 


Acq: 35% stake in Lake Shore Gold for C$114m, with the right to increase their stake to 40% on the open market iit Other 
nite 


States 
52% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
HudBay Minerals Inc. Canada 
Analysts: Onno Rutten +1-416-814 1434/ Dan Rollins Market cap: C$2,164m / US$2,127m* 
Company profile Chart: Revenue by commodity, 2007 
HudBay is a Canadian mid-tier zinc and copper producer headquartered in Winnipeg, with its 
common shares listed on the TSX under the symbol HBM. HudBay is vertically integrated, with Other 
ownership of four mines, three concentrators, two zinc plants, a copper smelter, and a copper 8% 


refinery. Zinc 
38% 


Reuters code: HBM.TO, Bloomberg code: HBM CN, ADR: HBMFF.PK, Internet address: http://nudbayminerals.com Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Lalor Lake Chairman: = M Norman Anderson 
CEO: Allen J Palmiere 
CFO: Jeff A Swinoga 
Major shareholders: (100% free float*) ; 
Name 1 Srm Advisers North America 
__ Name 2 Oppenheimerfunds 100% 
Recent acquisitions/disposals 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Hulamin 
Analyst: James Bennett +27 11 322 7302 


South Africa 


Market cap: RCnt4,872m / US$625m* 


Company profile 


Chart: Revenue by commodity, 2007 


Hulamin is a South African-based aluminium semi-fabricator. It purchases primary aluminium 
and converts this into finished products. Hulamin focuses on high-value products, such as thin 
gauge foils, can-end stock, heat-treated plate, brazing sheet and extrusions. It has been in 
existence since 1949, and currently has capacity to produce 210,000tpa of aluminium rolled 
products with plans under way to increase this to 250,000tpa by 2011. 


Aluminium 


100% 


Reuters code: HLMJ.J, Bloomberg code: HLM SJ, , Internet address: http:/Avww.hulamin.co.za/ 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — Mafika Edmund Mkwanazi 
CEO: Alan Fourie Asia 
CFO: Charles Hughes Europe 12% ; 
Major shareholders: (21% free float*) 130% Middle East 
Name 1 Schafer Capital Management 10% 
Name 2 Wisdomtree Asset North ~~ Australacia 
Recent acquisitions/disposals i 3% 
Other 
Africa 3% 
39% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Iluka Resources Limited Australia 


Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 


Market cap: A$1,428m / US$1,368m* 


Company profile 


Chart: Revenue by commodity, 2007 


Iluka Resources (formerly Westralian Sands) increased in capitalisation from $300m to $900m 
through a merger with RGC (unlisted) in December 1998. Iluka is now a major producer of 
titanium minerals and zircon, with operations in Western Australia, Queensland and the US. The 
company has a royalty stream over BHP Billiton's Mining Area C iron ore project in Western 
Australia. The approval of Phase I! of the Murray Basin Project provides a platform for organic 
growth. The company sold off its 50% stake in Narama Coal, NSW in early 2008. 


Other 
4% 


Titanium 
Metals & 
Zircon 


Reuters code: ILU.AX, Bloomberg code: ILU AU, , Internet address: http:/Awww.iluka.com.au 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Development of Murray Basin Stage 2 with a capital commitment of Chairman: —_ lan Colin Robert Mackenzie 


$209m;a Board development proposal is expected to be submitted in May CEO: David A Robb 

2008 for the Jacinth-Ambrosia mineral sands project in the Eucla Basin. © CFO: Alan Tate 
Major shareholders: (100% free float*) 
Name 1 M&G Investment Manageme! 
Name 2 Schroder Investment Mgmt 


Recent acquisitions/disposals 


'08 Div: Sold 50% stake in Narama coal mine in NSW. 


United 
States 
12% 


Other 
> Foreign 
4% 
Australia 
84% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Impala Platinum Holdings Ltd 


Analyst: Simon Kendall, CFA +27-11-322 7319 


South Africa 


Market cap: RCnt200,626m / US$25,738m* 


Company profile 


Chart: Revenue by commodity, 2007 


Impala Platinum mines platinum group metals in South Africa and Zimbabwe. Platinum, 
palladium, rhodium and nickel generate around 95% of revenue. Implats is the second largest 
producer of platinum in the world. Implats sells excess smelting and refining capacity through 
IRS. The Implats operations (100% and partially held) include: Impala Lease Area, Marula, Two 
Rivers, the Aquarius mines and the Zimplats mines. Implats has good empowerment credentials 
by way the recently announced Lonplats transaction and its relationship with the Royal Bafokeng 
Nation. Implats remains well placed for corporate action. 


Palladium 
8% 


Nickel 
14% 


Rhodium 
25% 


Platinum 
53% 


Reuters code: IMPJ.J, Bloomberg code: IMP SJ, ADR: IMPUY.PK, Internet address: http:/Avww.implats.co.za 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Lease Area 16 and 20#, Zimplats expansion, refinery expansion, Chairman: — Dr Fred Roux 

CEO: David Hugh Brown 

CFO: Dawn Earp 


Major shareholders: (100% free float*) 
Name 1 Royal Brokeringnation 
Name 2 Public Investment Corp 


Recent acquisitions/disposals 


Acq - Afplats. Disp - Aquarius stake 


Zimbabwe 
11% 
South 
Africa 
89% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 


Inco Indonesia 
Analyst: Andreas Bokkenheuser +62-21-2554 7033 


Indonesia 
Market cap: Rp60,114,850m / US$6,453m* 


Company profile 


Chart: Revenue by commodity, 2007 


PT INCO is the largest nickel producer in Indonesia and ranks among the top ten producers in 
the world. It sells its products to its majority shareholders, CVRD-Inco Ltd and Sumitomo, which 
hold a 60% and 20% stake in the company, respectively. PT INCO started operations in 1968 
with the signing of a contract of work with the government of Indonesia, which gives the 
company the right to exploit mining areas in Sulawesi, eastern Indonesia, until 2025. 


Nickel 
100% 


Reuters code: INCO.JK, Bloomberg code: INCO IJ, , Internet address: http:/Avww.pt-inco.co.id 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: 
CEO: Arif S Siregar 
CFO: Claudio Bastos 


Major shareholders: (18% free float*) 
Name 1 Vale Inco Limited 
Name 2 Sumitomo Metal Mining Co 


Recent acquisitions/disposals 


Indonesia 
100% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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Inmet Mining Corporation Canada 
Analysts: Onno Rutten +1 416 814-3663 / Dan Rollins +1-416-814-3694 Market cap: C$3,261m / US$3,207m* 
Company profile Chart: Revenue by commodity, 2008E 


Inmet is a Canadian based international mining company listed on the TSX. Inmet has mining 
operations in Turkey (Cayeli), Finland (Pyhdsalmi), Quebec (Troilus), and Papua New Guinea oie 
(Ok Tedi), and is constructing the high-grade, 70%-owned, Las Cruces copper project in Spain. 20% 
Other growth options include the 48%-owned Petaquilla project in Panama and the 100%-owned 
Cerrateppe project in Turkey. Inmet focuses on producing copper, but also has significant 
exposure to zinc and gold. 


Copper 
Zinc 62% 


18% 


Reuters code: IMN.TO, Bloomberg code: IMN CN, , Internet address: http://www.inmet-mining.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2008E 
Las Cruces, Cerattepe and Petaquilla Chairman: Richard A. Ross 
CEO: Richard A Ross 
CFO: D James Slattery North 
: Europe 7 
Major shareholders: (88% free float*) 59% y America 
Name 1 Mk Resources Co / 11% 
Name 2 Fidelity Investments Canada 
Recent acquisitions/disposals 
Asia 
30% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
J tlangxi Copper China 
Analyst: Ghee Peh +852-2971 6448 Market cap: HK$51,647m / US$6,613m* 
Company profile Chart: Revenue by commodity, 2007 
Jiangxi Copper Corporation is a Sino-foreign joint venture company, incorporated in January 
1997 and listed in Hong Kong in June 1997. It is the largest integrated copper manufacturer in 
China. It operates China's two largest open pit and the largest underground copper mines with Toling 
annual mine output of 160ktpa. It also runs China's largest smelter/refinery, Guixi, with designed % 
capacity to reach 700ktpa by mid-2007. 
Copper 
98% 
Reuters code: 0358.HK, Bloomberg code: 358 HK, ADR: JIXAY.PK, Internet address: http:/Awww.jxcc.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Aynak Copper Mine and joint bid with China Minmetlas for Northern Peru Chairman: —_Li Yihuang 
Copper Company CEO: 
CFO: Wu Zinxing Others 
Major shareholders: (56% free float*) 9% 
Name 1 Ubs Ag 
Name 2 Hsbc Holdings Plc 
Recent acquisitions/disposals 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Kagara Limited Australia 
Analyst: Glyn Lawcock +61-2-9324 3675 Market cap: A$1,004m / US$962m* 
Company profile Chart: Revenue by commodity, 2007 

Kagara Ltd, headquartered in Perth, Western Australia, is a base metals producer with a 

portfolio of assets in northern Queensland. We expect Kagara to lift zinc production to 135ktpa Silver Gold 

and copper production to 40ktpa by FY10, after establishing a fourth treatment plant and Lead 4% 2% 


bringing on two additional orebodies. The company has an active exploration portfolio, with 

encouraging prospects including the Red Dome, King Vol and Thalanga deposits around its 
Queensland tenements. Kagara is looking to develop the substantial Admiral Bay zinc/lead 

deposit in northern Western Australia. 


Zinc Copper 
52% 


Reuters code: KZL.AX, Bloomberg code: KZL AU, , Internet address: http:/Awww.kagara.com.au Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 


Production ramp up expected from Mt Garnet, Thalanga and Mungana = Chairman: ~—_—Kim Robinson 


treatment facilities to reach 45ktpa Cu and 100ktpa Zn in FY 2010. CEO: Kim Robinson 
CFO: Flavio Lino Garofalo 
Major shareholders: (86% free float*) 
Name 1 Korea Zinc Co Ltd Australia 
Name 2 Robinson Kim 100% 
Recent acquisitions/disposals 
‘06 Acq:Lounge Lizard Nickel Project, Forrestania for A$25mn. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 

Kaiser Aluminum US 
Analysts: Timna Tanners +1-203-719 3632 / PT Luther +1-212-713 2481 Market cap: US$m / US$1,285m* 
Company profile Chart: Revenue by commodity, 2007 


Kaiser Aluminum produces fabricated aluminum products primarily for aerospace and general 
engineering applications. Its 11 North American fabrication plants made and shipped nearly 550 
million pounds in 2007, and the company owns a 49% stake in a UK aluminum smelter. Kaiser 100% 
emerged from bankruptcy protection in July 2006. Its key growth engine is its Trentwood facility, 
where it is undergoing a $139m expansion for completion by the end of 2008 to maximize its 
production capacity to the aerospace industry. KALU revenues in 2007 were $1.5bn. 


Aluminium 


Reuters code: KALU.O, Bloomberg code: KALU US, , Internet address: http://www.kaiseraluminum.com Source: UBS estimates 

Projects in the pipeline Company structure Chart: Revenue by region, 2007 

late '08:Heat treat plate expansion for $139M complete Chairman: — Jack A Hockema 

late '09:Extrusions $105M investment program complete CEO: Jack A Hockema UK 
CFO: Daniel J Rinkenberger 


14% 


Major shareholders: (72% free float*) 
Name 1 Independent Fiduciary Serv. Canada 
Name 2 Kaiser Pers Injury Trust 1% 
Recent acquisitions/disposals 
United 
States 
79% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Katanga Mining Canada 
Analysts: Onno Rutten +1 416 814-3663 / Dan Rollins +1-416-814-3694 Market cap: C$2,788m / US$2,742m* 
Company profile Chart: Revenue by commodity, 2008E 
Katanga Mining is a Canadian-listed intermediate copper/cobalt producer. Following the 
envisaged completion of a merger with Nikanor, the company will have a 75% economic interest 
in the large and high-grade Kamoto underground mine and the KOV open pit resource. Katanga Cobalt 
is executing a multi-phased growth strategy aimed at rehabilitating and constructing incremental eon 
copper and cobalt production capacity from this mining complex over the next five years. 
Management, Glencore, RP Capital and G. Forrest are major shareholders of Katanga. 
Copper 
65% 

Reuters code: KAT.TO, Bloomberg code: KAT CN, , Internet address: http://Awww.katangamining.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2008E 
KOV Chairman: — Arthur H Ditto 

CEO: Arthur H Ditto 

CFO: Stephen Jones 

Major shareholders: (52% free float*) , 

Name 1 Rp Explorer Master Fund Affica 

Name 2 Oakey Invest HIdgs Inc 100% & 
Recent acquisitions/disposals 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Kazakhmys Britain 
Analysts: Paul Galloway +44-20-7568 4117] Grant Sporre +44-20-7568 2247 Market cap: p7,799m / US$15,246m* 
Company profile Chart: Revenue by commodity, 2007 
Kazakhmys Copper is the world's eighth-largest copper producer, as well as a significant 
producer of zinc and silver and, to a lesser extent, gold. These by-products enable it to be a low- Precious Other 
cash-cost producer. Its mining operations are based in Kazakhstan, from which it mines around Metals 3% 
400kt/year of copper from 17 mines. It is a fully integrated copper producer (both mining & a ” 
smelting) and also produces downstream fabricated copper products from its plants in Germany 
and Kazakhstan. The company has a stated objective to grow through acquisition and is looking MKM 
at opportunities in Kazakhstan and neighbouring countries. 31% 


Reuters code: KAZ.L, Bloomberg code: KAZ LN, , Internet address: http:/Avww.kazakhmys.com Source: UBS estimates 

Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Boschekul and Aktogay copper projects currently in pre-feasibility, with the Chairman: — Vladimir Sergeyevich Kim 

potential to add to production in 2012E. CEO: Oleg Novachuk Germany 


CFO: Matthew Hird 31% 
Major shareholders: (42% free float*) 

Name 1 Kim Vladimir Serge 

Name 2 Cuprum Holding Bv 


Kazakhstan 
8% 


Recent acquisitions/disposals 


East Akzhar petroleum exploration block - US$450m, Eurasia Gold for US$270m, ENRC - a 14.6% holding for 
US$806m and Ekibastuz Power plant and Maikuben West coal for US$1.5bn UK 


61% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Kinross Gold Corporation 


Analyst: Brian MacArthur, CFA +1-416-350 2229 


Canada 


Market cap: US$m / US$11,578m* 


Company profile 


Chart: Revenue by commodity, 2007 


Kinross is the fourth-largest primary gold producer in North America following its acquisition of 
Bema Gold. Key operating assets include Fort Knox, Round Mountain, and Paracatu. Kinross 
also enjoys good growth potential with its newly acquired Kupol and Cerro Casale projects. 
Significant synergies are expected to be realized from the acquisition of the Bema assets. 


Gold 


100% 


Reuters code: KGC.N, Bloomberg code: KGC US, , Internet address: http:/www.kinross.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Mid '08- Paracatu - Expansion of current operation Chairman: — John E Oliver Brazil 

Mid'08- Kupol - a high-grade gold and silver vein in Russia CEO: Tye Burt 17% 

Oct '08- Buckhorn - Targeted to commence gold production CFO: Thomas M Boehlert Canada 


Major shareholders: (100% free float*) 
Name 1 Blackrock Group Limited 
Name 2 Fidelity Mgmt & Resch 


Recent acquisitions/disposals 


'07 Acq: Finalized acquisition of Berma Gold Corporation . 

'07 Disp:Haile Mine Assets, Bell Creek Mine and Mill, Lupin Mine . 
‘06 Acq:- Completed acquisition of Crown Resouces Corporation . 
‘06 Disp:New Britannia Mine, Aquarius Property 


13% 


Chile 
26% 


\_ Russia 
4% 


United 


States 
40% 


Source: UBS estimates 


*As at: 04-Jun-08. 


Source: UBS estimates 


Kumba Iron Ore 


Analyst: James Bennett +27 11 322 7302 


South Africa 


Market cap: RCnt102,742m / US$13,180m* 


Company profile 


Chart: Revenue by commodity, 2007 


Kumba Iron Ore was formed from the iron ore mining assets of the previous Kumba Resources. 
Kumba Resources, in turn, was formed from the mining assets of the old Iscor in November 
2001 when it split its mining and steel assets into separate companies. Kumba Iron Ore's 
principal asset is its 74% stake in the unlisted Sishen Iron Ore Company (SIOC). SIOC currently 
produces some 31Mtpa of iron ore, with the potential to increase this to over 47Mtpa during the 
next five years. Anglo American owns some 65% of Kumba Iron Ore and operates its assets. 


Iron Ore 


100% 


Reuters code: KIOJ.J, Bloomberg code: KIO SJ, , Internet address: http:/Avww.kumba.co.za/ 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Chairman: — Polelo Lazarus Zim 

CEO: Ras Myburgh 

CFO: Vincent Patrick Uren 
Major shareholders: (22% free float*) 
Name 1 Anglo American Plc 
Name 2 Industrial Development Co 


SEP 1 and Sishen South iron ore 


Recent acquisitions/disposals 


Rest of 


China s— Asia 
37% 25% 
Domestic 
12% 
Europe =~ 
26% 


Source: UBS estimates 


*As at: 04-Jun-08. 


Source: UBS estimates 
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Lihir Gold Limited 


Analyst: Glyn Lawcock +61-2-9324 3675 


Australia 


Market cap: A$5,875m / US$5,630m* 


Company profile 


Chart: Revenue by commodity, 2007 


Lihir Gold Limited controls one of the world's most significant gold properties, with reserves of 
23Moz. The project is based on the milling of c4.3Mtpa of refractory sulphide ore, using 
conventional whole ore autoclaving. Lihir Island operations upgrade is expected to lift the 
project's gold production from the current 700koz pa to 1Moz-plus pa from 2011 through 2030. 
The company acquired Ballarat Goldfields in 2007 and the merger with Equigold is expected to 
take the company's gold production to above 1.2Moz from 2009 onwards. 


Gold 


100% 


Reuters code: LGL.AX, Bloomberg code: LGL AU, ADR: LIHR.O, Internet address: http://www.lihir.com.pg 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Chairman: —_ Ross Garnaut 

CEO: Arthur Hood 

CFO: Philip Baker 

Major shareholders: (100% free float*) 
Name 1 Fidelity Mgmt & Research 
Name 2 Nuveen Investments Inc 


Lihir Island operations upgrade to lift gold production from the current 
700koz pa to 1+ Moz pa from 2011 through 2030 


Papua New 
Guinea 
100% 


Australia 
0% 


Recent acquisitions/disposals 


‘08: Merging with Equigold to create ac. A$9bn company with 25Moz gold reserves producing in excess of 1.2Moz pa 
from 2009 onwards. 
'07 Acq:Ballarat Goldfields 


Source: UBS estimates *As at: 04-Jun-08 


. Source: UBS estimates 


Lonmin 


Analysts: Paul Galloway +44-20-7568 4117] Grant Sporre +44-20-7568 2247 


Britain 


Market cap: p5,233m / US$10,230m* 


Company profile 


Chart: Revenue by commodity, 2007 


Lonmin is one of the world's largest platinum producers. It owns 82% of South Africa's third- 
largest platinum producer, Lonplats, which contributes 100% of group operating profits. Lonmin 


is looking to expand its core Platinum Group Metal (PGM) interests via: (1) organic growth of the 


South African mines - target is 1.1Moz of platinum by 2010 from current level of 930Koz; (2) 
development of prospective exploration leases in Australia, Canada and Tanzania; and (3) 
exploiting potential acquisition opportunities with the aim of diversifying the group away from 
South Africa and platinum. 


Other 
12% 


Platinum 
51% 


Rhodium 
31% 


Palladium 
6% 


Reuters code: LMI.L, Bloomberg code: LMI LN, ADR: LNMIY.PK, Internet address: http://www.lonmin.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Limpopo expansion - 360ktpa; Akanani project on the Northern limb Chairman: — John Anthony Craven 
CEO: Bradford Mills South Africa 
CFO: John Neil Robinson 100% 


Major shareholders: (100% free float*) 
Name 1 Prudential Plc 
Name 2 Jeo Resources Ltd 


Recent acquisitions/disposals 


Source: UBS estimates *As at: 04-Jun-08 


. Source: UBS estimates 
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Lundin Mining Corporation 


Analysts: Brian MacArthur, CFA +1-416-350 2229] Chris Lichtenheldt, CFA +1-416-814 3719 


Canada 


Market cap: C$3,009m / US$2,959m* 


Company profile 


Chart: Revenue by commodity, 2007 


Lundin Mining was formed by the merger of Lundin Mining Corporation and EuroZinc Mining 
Corporation in November 2006. Lundin Mining produces zinc, copper, and lead through 
operating mines in Sweden, Portugal, and Ireland. The company also has interests in significant 
development and exploration properties. 


Copper/Zinc 


100% 


Reuters code: LUN.TO, Bloomberg code: LUN CN, ADR: LMC.N, Internet address: http://www.lundinmining.com 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Chairman: — Lukas H Lundin 

CEO: Phil Wright 

CFO: Johan M Haker Anders 
Major shareholders: (85% free float*) 
Name 1 Ellegrove Capital Ltd 
Name 2 Zebra Holdings 


Large Tenke Fungurume copper/cobalt project in DRC with 2009 
scheduled start-up; drilling at Lombador and working on feasibility for 
2011/2012 start-up; Feasibility work continues at Ozernoe project in 
Russia, Zinkgruvan copper project 


Recent acquisitions/disposals 


‘07 Acq: 100% interest of Tenke Mining Corp . 
'07 Acq:85.5% of Rio Narcea Gold Mines, Ltd - 
‘06 Acq: Completed acquisition of 100% interest of EuroZinc Mining Corp 


Sweden x 
25% 


Ireland 
9% 


Aguablanca 
1% 


Portugal = 
59% 


Source: UBS estimates 


*As at: 04-Jun-08. 


Source: UBS estimates 


Macarthur Coal Limited 


Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 


Australia 


Market cap: A$4,328m | US$4,147m* 


Company profile 


Chart: Revenue by commodity, 2007 


Macarthur Coal was formed to invest in new coal mining projects in Queensland's Bowen Basin. 
The focus is on low volatile PCI coal. Macarthur's coal portfolio includes a 73.3% interest in the 
flagship Coppabella Coal Mine, and a 73.3% interest in the Moorvale project, which began 
production in 2003. Macarthur's attributable production is 4.5Mtpa. Coal is marketed to some of 
the world's largest steel mills in Japan, Europe and Brazil. Macarthur is currently the leading 
supplier of low volatile PCI coal globally. 


Coal 


100% 


Reuters code: MCC.AX, Bloomberg code: MCC AU, , Internet address: http:/(www.macarthurcoal.com.au 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Looking to develop Middlemount coal project. Has recently been awarded Chairman: Keith De Lacy 
3Mtpa in the expansion of the Abbott Point coal terminal. CEO: Nicole Hollows 
CFO: Belinda Smith (Acting) 


Major shareholders: (37% free float*) 
Name 1 Talbot Ken 
Name 2 Citic Aust Coal 


Recent acquisitions/disposals 


Acq: Custom Mining. Disp:A stake in Monto coal project to Noble Group. 


America 
Europe 21% 


34% 


Other 
3% 


Asia 
42% 


Source: UBS estimates 


*As at: 04-Jun-08. 


Source: UBS estimates 
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Midwest Corporation Limited 


Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 


Australia 


Market cap: A$1,434m / US$1,374m* 


Company profile 


Chart: Revenue by commodity, 2007 


Midwest Corporation (MIS) has four iron ore development projects in the mid-west region of 


Western Australia: the Koolanooka/Blue Hills DSO, Weld Range DSO, Jack Hills DSO and 
Koolanooka Magnetite. Through the staged development of these projects, MIS is looking to 
build production from imtpa currently to a potential of 45mtpa by 2015. The company entered 
into a 50/50 joint venture agreement with Sinosteel for the development of Weld Range, which 


also consists of a 100% off-take agreement for 10mtpa. 


Iron Ore 


100% 


Reuters code: MIS.AX, Bloomberg code: MIS AU, , Internet address: http://(www.midwestcorp.com.au 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Koolanooka/Blue Hills, Weld Range, Jack Hills, Koolanooka (magnetite), Chairman: Jesse Kavanaugh Taylor 

Robinson range expected to take the production from the current 0.8mtpa CEO: Bryan Oliver Australia 
to 15mtpa by 2013. Has submitted proposal to West Australian CFO: Bradley Farrington 100% 


government on 09 May 08 for right to build rail and port at Oakajee. 


Major shareholders: (89% free float*) 
Name 1 Sinosteel Australia Pty Ltd 
Name 2 Armadale Offshore Inc 


Recent acquisitions/disposals 


‘08: The company has recommended its shareholders to accept the Sinosteel offer after rejecting a offer from Murchison 


Metals earlier in the year. 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Minara Resources Limited 


Analyst: Glyn Lawcock +61-2-9324 3675 


Australia 


Market cap: A$1,949m / US$1,867m* 


Company profile 


Chart: Revenue by commodity, 2007 


Minara Resources Ltd is the second-largest nickel producer in Western Australia, and one of the 


top-10 in the world. Minara owns and operates the Murrin Murrin nickel cobalt joint venture Other 

project (60% Minara, 40% Glencore International AG) near Leonora in Western Australia. ean 

Glencore also has a 51% equity interest in Minara, therefore having a 70% economic interest the 8% 

project. Murrin Murrin uses a pressurised acid leach process to extract nickel and cobalt from 

low-grade lateritic (oxidised) ores. At nameplate capacity, production of 40ktpa nickel and 

2,5ktpa cobalt is expected over a life of at least 30 years. 
Nickel 
82% 


Reuters code: MRE.AX, Bloomberg code: MRE AU, , Internet address: http:/Avww.minara.com.au Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Approved A$300m for the heap leach expansion project. The expansion Chairman: = James Wilbert Campbell / 
sees the company's heap leach project deliver 8-10ktpa of nickel. The CEO: Peter Johnston Australia 
additional capacity to come on stream from late 2009. CFO: David Pile 100% 


Major shareholders: (40% free float*) 
Name 1 Glencore International Ag 
Name 2 Barclays Plc 


Recent acquisitions/disposals 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 


UBS 153 


Mining and Steel Primer 10 June 2008 


Mitsubishi Materials 


Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 


J apan 


Market cap: ¥634,362m / US$6,054m* 


Company profile 


Chart: Revenue by commodity, 2007 


Mitsubishi Materials is an integrated materials manufacturer whose operations cover a broad 
range of businesses, including cement, aluminium, copper, fabricated metal products, and 
advanced materials. Group members that we estimate to be of most importance for Mitsubishi 
Materials' consolidated earnings include subsidiaries PT Smelting (an Indonesia-based firm that 
runs the Gresik copper smelter and refinery) and Mitsubishi Aluminum, as well as equity-method 
affiliates SUMCO, Mitsubishi Shindoh, Mitsubishi Cable Industries, and P.S. Mitsubishi 
Construction Corp. 


Elec.mats 
& comp 
6% 


Adv mats & 
tools 
9% 


Aluminum 
10% 


Metals 
41% 


Cement 
11% 


Othe! 
23% 


Reuters code: 5711.T, Bloomberg code: 5711 JT, , Internet address: http://www.mmc.co jp/ 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
New polysilicon facility Chairman: — Akira Nishikawa 
CEO: Akihiko Ide 
CFO: Hiroshi Kanemoto Asia 
Major shareholders: (75% free float*) 9% 
Name 1 Japan Trustee Service Bank _US. 
Name 2 Master Trust Bank 5% 
Recent acquisitions/disposals \ Europe 
1% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Mitsui Mining & Smelting J apan 


Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 


Market cap: ¥199,392m / US$1,903m* 


Company profile 


Chart: Revenue by commodity, 2007 


Mitsui Mining & Smelting has significantly changed the nature of its operations by thoroughly 
Cutting costs, specializing in electronic materials, and culling unpromising businesses. While the 
company name retains the word ‘mining,’ the cash cow businesses are now found in electronic 
materials operations rather than smelting. The company's key products are tape automated 
bonding (TAB) used in mounting IC drivers for LCDs; electrolytic copper foil used as a guide in 
print boards; and automobile door locks. 


EnvEngg Engg 
&Metals 2% 
Recycling \ 
8% 


Inter Mats 
39% 


Services _ 
8% 
Parts Manf 


Mining & 
Fund Mats — & assembly 
18% 25% 

Reuters code: 5706.T, Bloomberg code: 5706 JT, , Internet address: http://www. mitsui-kinzoku.co.jp Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Chairman: 

CEO: Yoshihiko Takebayashi 

CFO: Tatsuhiko Takai Asia 

Major shareholders: (66% free float*) 14% North 

Name 1 Master Trust Bank America 

Name 2 Japan Trustee Service Bank f ™M% 


Recent acquisitions/disposals 


___ Other 


2% 
Japan 


77% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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MMX Mineracao e Metalicos Brazil 
Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 Market cap: R$17,328m / US$10,635m* 
Company profile Chart: Revenue by commodity, 2007 


MMX is a mining company developing Brazil-based iron ore and logistics projects. Its core 
business is the production of iron ore, pig iron, and semi-finished steel. The projects are 

gradually being implemented, leading to an expected full operation by 2011. Due to the high 100% 
quality of its iron ore reserves, MMX should produce high-quality iron ore (high grade, low 


impurities) at low production costs. MMX is part of Brazil's Novo Mercado, and its shares offer 
100% tag-along rights. 


Iron Ore 


Reuters code: MMXM3.SA, Bloomberg code: MMXM3 BZ, , Internet address: http:/Avww.mmx.com.br Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Iron Ore Projects: Chairman: — Eike Fuhrken Batista j 
Corumba: 4.8 Mtpy CEO: Eike Fuhrken Batista Worldwide 
AVX: 10 Mtpy CFO: Rudiph Ihns 100% 
LLX: development of 3 port complexes in Brazil Major shareholders: (34% free float*) 
Name 1 Batista Eike Fuhrken 
Name 2 Gaviao M Trading LIc 
Recent acquisitions/disposals 
‘08 Disp:Minas Rio to Anglo American for an implied value of U$5.5 bn 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Mount Gibson Iron Limited Australia 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 Market cap: A$2,458m | US$2,347m* 
Company profile Chart: Revenue by commodity, 2007 


Mt Gibson Iron has three main iron ore assets: Tallering Peak, and Extension Hill, which are in 

the mid-west, and Koolan Island in north-west Western Australia. Current production is coming 

from Tallering Peak, which commenced in February 2004 at a rate of 3mtpa, and Koolan Island, 

which started in 2007 and is ramping up to a rate of 4mtpa. Extension Hill is expected to come 

online in FY 09 at a rate of 3mtpa. MGX's iron ore assets only have a life out to 2015/16, so the ice 
company is looking to use cash flows to make acquisitions to diversify into other steel feedstocks 100% 
such as coal and/or nickel. 


Reuters code: MGX.AX, Bloomberg code: MGX AU, , Internet address: http:/Avww.mtgibsoniron.com.au Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Tallering Peak, Koolan Island and Extension Hill expected to take the Chairman: Neil Douglas Hamilton 
production from 5.4Mtpa to 10Mtpa by 2010e. CEO: David Quinlivan 
CFO: Alan David Rule 
Major shareholders: (92% free float*) 
Name 1 Argo Investments Ltd Australia 
Name 2 ABN Amrc 100% 
Recent acquisitions/disposals 
June '06: Merged with Aztec resources 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Murchison Metals Limited Australia 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 Market cap: A$1,663m / US$1,593m* 
Company profile Chart: Revenue by commodity, 2007 


Murchison Metals Ltd (MMX) is an iron ore mining company in the mid-west region of Western 
Australia. The company is currently concentrating on developing its Jack Hills hematite orebody. 
A 2mtpa trucking operation started in 2007, and the company is looking to increase production to 100% 
25mtpa in Stage 2. Murchison signed a joint venture agreement with Mitsubishi Corporation over 
the financing of the project and associated infrastructure, which provides 50% ownership to the 
Japanese multi-national. The company also has iron ore tenements around Weld Range, as well 
as prospective nickel, copper and gold tenements. 


Iron ore 


Reuters code: MMX.AX, Bloomberg code: MMX AU, , Internet address: http:/Awww.mml.net.au Source: UBS estimates 

Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Stage 2 development at Weld Range expected to take the production from Chairman: — Paul John Kopejtka 

the current 1mtpa to 25mtpa by 2014e. Has submitted proposal to West CEO: Trevor Matthews Australia 
Australian government on 09 May 08 for right to build rail and port at CFO: John Westdorp 100% 
Oakajee. Major shareholders: (81% free float*) 


Name 1 Harbert Mgmt Corporation 
Name 2 Posco Australia Pty Ltd 


Recent acquisitions/disposals 


‘08: Murchsion withdrew its hostile offer to acquire Midwest. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
National Aluminium Co. Ltd. India 
Analyst: Sunita Sachdev +91-22-2286 2059 Market cap: Rs308,173m | US$7,232m* 
Company profile Chart: Revenue by commodity, 2007 
National Aluminium Company (NALCO) is the third largest aluminium company in India. Its Electricity 
primary metal capacity is 345,000tpa and alumina capacity is around 1.6mtpa. It plans to expand % 
capacity by 2010 at a cost of Rs50bn. The Government of India held an 87.15% stake in NALCO Chemical 
in December 2007. anh 
Aluminium 
73% 

Reuters code: NALU.BO, Bloomberg code: NACL IN, , Internet address: http://www.nalcoindia.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
To increase bauxite from 4.8 mn tns to 6.3 mn tns, aluminium refinery from Chairman: — C R Pradhan 
1.575 mn tns to 2.1 mn tns, aluminium smelter capacity from 0.345 mn tns CEO: Outside 
to 0.46 mn tns by Dec 2008; CFO: India 
Set up additional 0.5mn tns greenfield smelter capacity in 2 phases Major shareholders: (12% free float*) 44% 

Name 1 President Of India 

Name 2 LIC 


Recent acquisitions/disposals 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Newcrest Mining Limited 


Analyst: Glyn Lawcock +61-2-9324 3675 


Australia 


Market cap: A$14,367m / US$13,767m* 


Company profile Chart: 


; Revenue by commodity, 2007 


Newcrest is Australia's largest pure gold producer. It is also a sizeable copper producer, with two 
world-class assets: Cadia-Ridgeway (NSW) and Telfer (Western Australia). Cash operating 
costs are in the lower quartile. The exploration team has a strong track record of discovery, 
providing almost all of the current organic growth options. The company produces from Cadia 
Valley Operations (Cadia Hill and Ridgeway), Telfer, Cracow and Gosowong, with encouraging 
exploration results from Kencana (Indonesia). A JV with Harmony gold could add 15.2Moz of 
gold and 1.8Mt of copper from Hidden Valley and Wafi-Golpu. 


Silver 
Copper 1% 


/ 2a 


Gold 
62% 


Reuters code: NCM.AX, Bloomberg code: NCM AU, ADR: NCMGY.PK, Internet address: http:/Avww.newcrest.com.au Sourc 


e: UBS estimates 


Projects in the pipeline Company structure Chart: 


; Revenue by region, 2007 


Chairman: — Donald Penn Mercer 
CEO: lan Kingsley Smith 

CFO: Greg J Robinson 

Major shareholders: (100% free float*) 
Name 1 Commonwealth Bk Group 
Name 2 Merrill Lynch & Co. Inc 


Feasibility studies are continuing to assess the expansion plans at Cadia. 
Exploration at Kencana looks encouraging. 


Recent acquisitions/disposals 


Apr '08: Sale of Cracow, PNG Harmony JV announced. 
Dec '07: Namosi JV signed. 


Other Asia 
26% 


Australia 


16% 2% 


Source: UBS estimates *As at: 04-Jun-08. Sourc: 


e: UBS estimates 


Newmont Mining Corp. 


Analysts: Brian MacArthur, CFA +1-416-350 2229] Chris Lichtenheldt, CFA +1-416-814 3719 


US 


Market cap: US$m / US$21,134m* 


Company profile Chart 


: Revenue by commodity, 2007 


Newmont is one of the world's largest gold producers, with significant assets and operations on 
five continents. The company is engaged in the production and sale of primary gold and some 
copper and zinc, as well as the exploration and acquisition of gold properties worldwide. 
Newmont has four core assets: the Carlin operations in Nevada; Yanacocha in Peru; the Yandal 
operations in Australia; and Batu Hijau in Indonesia. 


Copper 
22% 


78% 


Reuters code: NEM.N, Bloomberg code: NEM US, , Internet address: http:/Avww.newmont.com Source 


e: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Gold Mill at Yanacocha mid 2008, Boddington -2009 Chairman: Vincent A Calarco 
CEO: Richard T O'Brien Japan Indonesia 
CFO: 


Major shareholders: (100% free float*) 
Name 1 Capital World Investors 
Name 2 Tradewinds Global Investors 


Recent acquisitions/disposals 


‘08 - Completed acquisition of Miramar 


9% 


10% 


Other 
i 5% 
Korea 

4% 

\_ India 
2% 


Europe 
70% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Nippon Light Metal J apan 
Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 Market cap: ¥99,758m / US$952m* 
Company profile Chart: Revenue by commodity, 2007 
Nippon Light Metal was founded in 1939 by Furukawa Electric and Tokyo Dento (which later 
became TEPCO). While there are many domestic aluminium producers, Nippon Light Metal is Aluminium 
the only integrated producer that handles everything from the importation of raw material bauxite sheet & Fabricated 
to production of final products from aluminium metal. Because the firm has split off many of its sess Products & 
operations, analysis of subsidiaries is important in forecasting earnings. Subsidiaries with a ee 
7 : ‘ A s : as 7 0 
particularly large impact on earnings are Shin Nikkei, Toyo Aluminium, Nippon Fruehauf, Aluminium 
Nikkeikin Aluminium Core Technology, and Nikkei Panel System. ingot & 
chemicals 
24% _ Bldg mats 
25% 

Reuters code: 5701.T, Bloomberg code: 5701 JT, , Internet address: http://www.nikkeikin.co.jp/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Chairman: — Shigesato Sato 

CEO: Takashi Ishiyama 

CFO: Overseas 

Major shareholders: (57% free float*) 10% 

Name 1 Master Trust Bank 

Name 2 Dai Ichi Mutual Life Ins. 
Recent acquisitions/disposals 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Norilsk Nickel Russia 
Analyst: Alexei Morozov +7-495-648 2369 Market cap: US$m / US$53,566m* 
Company profile Chart: Revenue by commodity, 2008 
Norilsk Nickel is one of the world's major mining and metals companies. It exploits a single large 
polymetallic ore body at Norilsk in northern Siberia, making it a low-cost producer for any metal it Platinum Gold 


11% 1% 


produces. It is the world's largest palladium miner with a 50% share, and the largest nickel miner 
with a 21% share. Copper and nickel make up 80% of revenues, and platinum and palladium 
20%. It owns 54% of Stillwater Mining, the US palladium miner, and 100% in each of LionOre, 


Palladium 
9% 


Cawse and Harjavalta. Nickel 
Copper 58% 
21% 
Reuters code: GMKN.RTS, Bloomberg code: GMKN RU, ADR: NILSY.PK, Internet address: http:/Awww.nornik.ru Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2008 
Chairman: Andrey Alexandrovich Klishas 
CEO: Denis Morozov Asia NA 
CFO: Oleg Lobanov 15% 13% 
Major shareholders: (46% free float*) ; 
Name 1 Ing Bank Eurasia Zao ats 
Name 2 Rosbank ie 
Reson ee MEE Ee Australia 
Acq: LionOre nickel mining company, OM Group's nickel assets and S 
Europe — igi 
64% America 
1% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Northam Platinum Ltd 


Analyst: Simon Kendall, CFA +27-11-322 7319 


South Africa 


Market cap: RCnt15,015m / US$1,926m* 


Company profile Chart 


: Revenue by commodity, 2007 


Northam Platinum Ltd mines platinum group metals in South Africa. Platinum (pt), palladium, 
rhodium, gold and nickel generate around 98% of revenue. Northam's pt production currently 
amounts to c212K ounces per year. Northam is in the process of acquiring a 50% stake in the 
undeveloped Booysendal project and a 7.5% stake in the Pandora project. This will increase 
Northam's access to pt reserves and resources from 12.6m ounces currently to 53.2m ounces. 
Northam is a broadly based empowerment company. Mvelaphanda Resources, a BEE company, 
iS a 22.3% shareholder, and AngloPlat a 22.5% shareholder. 


Palladium 
™% 


Nickel 
10% 


Platinum 
Rhodium 52% 


31% 


Reuters code: NHMJ.J, Bloomberg code: NHM SJ, , Internet address: http:/Awww.northam.co.za Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Booysendal project Chairman: — Polelo Lazarus Zim 
CEO: Glyn T Lewis United Kingdom 
CFO: Derek Wolstenhome 100% 


Major shareholders: (55% free float*) 
Name 1 Anglo Am. Platin Corp 
Name 2 Mvelaphanda Resources Ltd 


Recent acquisitions/disposals 


Booysendal 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Nyrstar 


Analysts: Grant Sporre +44-20-7568 2247 | Paul Galloway +44-20-7568 4117 


Belgium 


Market cap: €1,403m / US$2,166m* 


Company profile Chart 


: Revenue by commodity, 2007 


Nyrstar was formed in September 2007 from the merger of the zinc and lead smelting assets of 
Belgium-based Umicore and Australian-based Zinifex. Nyrstar is the world's largest producer of 
refined zinc metal and alloys, as well as a leading lead and silver producer. The company 
produced over 1 Mt of refined zinc in 2006, which represents a 10% market share in a relatively 
fragmented industry. Its production assets are located in nine countries across four continents, 
but the key assets are the Hobart and Port Pirie smelters in Australia, the Balen smelter in 
Belgium and the Budel zinc smelter in the Netherlands. 


Other 


Silver 1% 


4% 
Lead 
13% 


Reuters code: NYR.BR, Bloomberg code: NYR BB, , Internet address: http:/Avww.Nyrstar.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

A number of de-bottlenecking and operational improvement initiatives Chairman: — Julien De Wilde 
CEO: Paul L Fowler Australia 
CFO: Heinz Eigner 31% 


Major shareholders: (87% free float*) 
Name 1 Fidelity International 
Name 2 Blackrock Group 


Recent acquisitions/disposals 


The zinc smelting assets from Zinifiex and Umicore were combined to form Nyrstar 


USA 
/ 4% 


__ Asia 
3% 


Europe 
62% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Oxiana Limited Australia 
Analyst: Glyn Lawcock +61-2-9324 3675 Market cap: A$4,636m / US$4,443m* 
Company profile Chart: Revenue by commodity, 2007 

Oxiana Limited operates the Sepon Gold and Sepon Copper assets in Laos, and the Golden 

Grove zinc/copper asset in Western Australia. Another project, Prominent Hill, is expected to Gold 

start producing copper and gold from 2008 onwards, ramping up to c120ktpa of copper and 9% 

c120kozpa of gold by 2010. The Martabe gold project in Indonesia has final approval to start 

production by 2010. The company acquired Agincourt Resources in May 2007 and is in the Zinc ona 

process of merging with Zinifex. 300% 52% 


Recent acquisitions/disposals 
May '07: Acquired Agincourt resources. 


Reuters code: OXR.AX, Bloomberg code: OXR AU, , Internet address: http://www.oxiana.com.au Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Prominent Hill to start producing copper and gold from 2008 onwards Chairman: —_ Barry Lionel Cusack 
ramping up to c.120ktpa of copper and c.120KOzpa of gold by 2010e. CEO: Owen L Hegarty Australia 
Martabe gold project in Indonesia gets final approval to start production by CFO: Jeffrey W Sells 45% 
2010e. Major shareholders: (80% free float*) 

Name 1 Merrill Lynch & Co. Inc 

Name 2 Barclays plc 


‘08: Proposed merger with Zinifex would create a c. A$10.0bn company with exposure to Zinc/Lead and Copper/Gold. Laos — 

55% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Paladin Energy Limited Australia 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 Market cap: A$3,381m / US$3,240m* 
Company profile Chart: Revenue by commodity, 2007 


Paladin Energy Limited (PDN) is a mining company, with uranium projects located in Africa and 
Australia. PDN's long-term vision is to establish itself as a uranium producer through identifying, Other 
acquiring and evaluating advanced uranium projects. The company's current focus is on its 8% 
African projects - Langer Heinrich, Namibia and Kayelekera, Malawi. Langer Heinrich Phase | is 
already under production. The company has guided to a 3-stage expansion of Langer Heinrich 
to 6Mlbs pa by 2010 and production from Kayelekera at 3.3Mlbs pa commencing in 2009. 


Uranium 
92% 
Reuters code: PDN.AX, Bloomberg code: PDN AU, , Internet address: http:/Avww.paladinresources.com.au Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Stage 2 expansion at Langer Heinrich to 3.7Mlbs pa is underway and Chairman: — Rick Wayne Crabb 
Stage 3 expansion to 6Mlb pa is being investigated. Construction work is CEO: John Borshoff Australia 
ongoing at Kayalkera, Malawi with production expected to start in 2009e. CFO: Ron Chamberlain 100% 


Major shareholders: (100% free float*) 
Name 1 Merrill Lynch & Company Inc 
Name 2 Aylworth Holdings Pty Ltd 


Recent acquisitions/disposals 


June '07: Acquired Summit resources. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 


UBS 160 


Mining and Steel Primer 10 June 2008 


Perilya Limited 


Analyst: Glyn Lawcock +61-2-9324 3675 


Australia 


Market cap: A$137m / US$131m* 


Company profile 


Chart: Revenue by commodity, 2007 


Perilya produces zinc, lead and silver from the Broken Hill mine in western New South Wales, 
and is shipping zinc from its 300kt stockpile of DSO ore at Flinders. The Broken Hill mine was 
acquired from Pasminco in 2002 and Perilya is looking to extend the mine through development 
of the Potosi mine and the North Mine Deeps project. Perilya is also looking to replicate the 
Beltana DSO project at Reliance. In addition, Perilya is targeting a 200-250kt resource at its Mt 
Oxide copper project in Queensland. With $125m of cash on hand, management has indicated it 
also intends to grow by further acquisition. 


Silver, 
Lead 
28% 


Reuters code: PEM.AX, Bloomberg code: PEM AU, , Internet address: http://www.perilya.com.au 


Source: UBS estimates 


Recent acquisitions/disposals 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Developement of Potosi mine and North Mine Deeps project. Potential © Chairman: — Patrick O'Connor 
resource upgrade at Mt Oxide copper project, Queensland. CEO: Leonard Stanley Jubber Australia 
CFO: Tim Manners 43% 
Major shareholders: (100% free float*) 
Name 1 Axa 
Name 2 UBS AG 
South East 


‘08: Proposed merger with Consolidated Broken Hill. 
Aug '07: Sold gold assets 


ae 
= 


Asia 
57% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 


Polymetal 


Analyst: Alexei Morozov +7-495-648 2369 


Russia 


Market cap: US$m / US$2,706m* 


Company profile 


Chart: Revenue by commodity, 2007 


Polymetal is world's second largest primary silver and Russia's second largest gold producer 
with 2006 output of 17.3mn oz Ag and 256 thousand ounces Au. Incorporated in 1998, the 
company has successfully brought on stream six greenfield mines from scratch as well as 
extensively revamped its largest silver mine. Key operating assets include Dukat and Lunnoye 
deposits in Magadan region, Vorontsovskoe in Sverdlovsk and Khakanja in Khabarovsk. Its 
strategic alliance with AngloGold is aimed at exploration and development of a number of 
projects in Russia. Polymetal's shares are listed on LSE with a freefloat of 25% 


Silver 
55% 


Reuters code: PMTLq.L, Bloomberg code: PMTL LI, , Internet address: http:/Avww.polymetal.ru 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Chairman: — Alexander Mosionzhik 
CEO: Vitaly Nesis 

CFO: Sergei A Cherkashin 
Major shareholders: (25% free float*) 
Name 1 Blackrock Group Limited 
Name 2 Hq Fonder Sverige Ab 


Expansion of gold production at Voro site in Urals, new Albazino gold 
project on Far East. Expansion of the current silver operation at Dukat site 
in Magadan region. 


Recent acquisitions/disposals 


Russia 


100% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Polyus Gold 


Analyst: Alexei Morozov +7-495-648 2369 


Russia 


Market cap: US$m / US$11,572m* 


Company profile 


Chart: Revenue by commodity, 2006 


Polyus Gold is the largest gold company in Russia. Its core asset is the Olimpiada mine, which it 


has run since 2002. The company has strong growth ambitions and intends to increase 


production to over 4 mn oz gold annually by 2015. It was spun out of Norilsk Nickel in 2006, and 


although the shareholder group for the two companies is common, there is today no direct 
relationship between Norilsk and Polyus. The core shareholder for both companies is Interros 
Group, with over 50% of shares outstanding, controlled by Vladimir Potanin and Mikhail 
Prokhorov. 


Gold 


100% 


Reuters code: PLZL.RTS, Bloomberg code: PLZL RU, ADR: OPYGY.PK, Internet address: http:/Awww.polyusgold.com Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2006 
Kranoyarsk region: Titimukhta (170koz Au / year, expected launch in Chairman: — Mikhail Dmitrievich Prokhorov 
2009), Blagodatnoe (412koz/year, 2010). In Irkutsk region: Verninskoe CEO: Evgueni Ivanov Russian Federation 
(218koz/year, 2010), Chertovo Koryto (130koz/year, 2012). 1.9Moz/year CFO: Dmitriy A. Glotov 100% 
Natalka project in Magadan region launch is expected in 2013. Major shareholders: (47% free float*) 

Name 1 Ing Bank Eurasia Zao 

Name 2 Dimosenco Holdings Co. Lim 


Recent acquisitions/disposals 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 


Rio Tinto Limited Australia 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 Market cap: A$180,151m / US$172,630m* 
Company profile Chart: Revenue by commodity, 2007 
Rio Tinto is one of the world's largest mining conglomerates with major interests in copper, iron 
ore, coal, aluminium, mineral sands and borax, and with lesser exposure to diamonds and gold. others 
Major operations are world-class, mostly lowest-cost quartile and located in North and South 12% Iron Ore 

f : . : : ‘ 1) 
America, Australia, Indonesia, Europe and Southern Africa. Key operations include Hamersley Diamonds ae 

Iron, QIT/RBM TiO2 feedstock, US Borax, 30% of Escondida copper, 40% of the 11% 

Freeport/Grasberg expansion and a major investment in US domestic steaming coal in the Eien 
Powder River basin. A zero hedging policy for commodities is maintained. 13% ‘Aluminium 

9 
Copper a 
16% 
Reuters code: RIO.AX, Bloomberg code: RIO AU, , Internet address: http://www.riotinto.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Rio Tinto predicts total production growth rate over 8% p.a. (CAGR) Chairman: Paul David Skinner Japan her Asi 
through 2015 - Aluminium - 7.6% CAGR, Iron ore - 9.4%, Energy CEO: Thomas Albanese 17% ot arias 
(metallurgical coal, thermal coal and uranium) - 11.6%, Copper - over CFO: Guy Robert Elliot : _ Aus & NZ 
8.4%. Major projects include iron ore in West Australia and Gove alumina Major shareholders: (62% free float*) Pa 6% 
in Australia. Name 1 Rio Tinto Plc China Other 
Name 2 Aus Foundation Inv Co 18% 5% 
Recent acquisitions/disposals 
‘07: Acquired Alcan for US$38bn. 
'08:Sold Greens Creek and Cortez mining operations. N. Am 
Europe 22% 
20% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Rio Tinto Plc 


Analysts: Paul Galloway +44-20-7568 4117] Grant Sporre +44-20-7568 2247 


Britain 


Market cap: p77,512m / US$151,531m* 


Company profile 


Chart: Revenue by commodity, 2007 


Rio Tinto is one of the world’s largest mining companies with interests in iron ore, coal, 


aluminium, copper, diamonds and gold. Its also has industrial mineral interests, principally er ne ig 

i es ait r ‘i : ri nd. MINS 
borates and titanium dioxide feedstock. Rio’s operations are located in Australia, North and ss abs ° aed 

7 F Fi r . ‘ 0 

South America, South Africa, Europe and Indonesia. Rio Tinto’s strategy is to concentrate on the 32% 
development of large, high quality mineral deposits and become a low-cost producer for each 
commodity. The asset base has grown through organic expansions, the development of new 
projects and more recently through acquisition. Pe Almiiuni 
Reuters code: RIO.L, Bloomberg code: RIO LN, ADR: RTP.N, Internet address: http:/Awww.riotinto.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Construction of QMM - ilmenite in Madagascar, Expansion of Gove Chairman: Paul David Skinner 
alumina refinery to 3.8 Mtpa; Development of the Sohar aluminium smelter CEO: Thomas Albanese Japan Other Asia 
in Oman (370ktpa); Cape Lambert iron ore expansion, Mesa A and CFO: Guy Robert Elliot 11% Aus & 
Brockman 4 iron ore development for c. 47Mtpa mine; Expansion of Hope Major shareholders: (100% free float*) - NZ 


Downs iron ore to 30Mt, Expansion of Yarwun refinery to 3.4Mtpa Name 1 


Name 2 


Shining Prospect Pte Ltd 
Legal & Gen. Group Plc 


Recent acquisitions/disposals 


Acq: Alcan for an EV of US$42bn.Disp:Disposal of US$15bn underway with the sale of a 70.3% stake in Greens Creek 
silver/zinc mine for US$750m, and their sale of a 40% stake in Cortez Hill Gold mine for US$1.695bn 


China _6%Other 
18% 5% 
North 
Europe America 
20% 22% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 


Shenhua 


Analyst: Ghee Peh +852-2971 6448 


China 


Market cap: HK$660,335m / US$84,562m* 


Company profile 


Chart: Revenue by commodity, 2007 


China Shenhua Energy (Shenhua) is 81%-owned by the Chinese central government. With a 6% 
market share, it is the country's largest coal producer. Shenhua is the second-largest coal 
producer in the world by coal reserves. Shenhua is an integrated coal-based energy company 
focusing on the coal and power businesses in China. It owns and operates a large integrated 
coal transportation network, comprising dedicated rail lines and port facilities. 


Others 
3% 


Power 
29% 


Reuters code: 1088.HK, Bloomberg code: 1088 HK, , Internet address: http:/Awww.csec.com 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Buertai mine: 20mtpa start April 2008; Haerwusu mine: 20mtpa start in Chairman: — Chen Biting 


2008 fformed from the consolidation of twenty small mines; Changhangou CEO: Ling Wen 

mine 10mtpa in 2009; Expansion of Shenshuo rail line 155mt in 2008 CFO: Zhang Kehui 
Major shareholders: (19% free float*) 
Name 1 Shenua Group Corp 
Name 2 China Life Ins. Grp. 


Recent acquisitions/disposals 


Acquisition of six assets of 67mt of coal pa and 6 bnt of reserves; Coal Liquefaction plant completed to start test in 
H208; International Acq in Mongolia, Australia and Indonesia 


Asia pac 
11% 


\ 
\_ other 


Domestic 0% 


89% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Sherritt International Canada 
Analysts: Brian MacArthur, CFA +1-416-350 2229 / Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: C$3,422m |] US$3,365m* 
Company profile Chart: Revenue by commodity, 2007 
Sherritt is a Canadian public company with significant assets in Cuba. Sherritt's Cuban 
operations include oil and natural gas assets (involved in exploration, development, and Coal Corporate 
production), a 50% indirect interest in a nickel/cobalt metals business, and investments in power ae m 1 
generation, communications, soybean processing, tourism, and agriculture. Sherritt also owns : 
an interest in Royal Utilities Income Fund. 
Oil & Gas Metal 
23% etals 
60% 
Reuters code: S.TO, Bloomberg code: S CN, , Internet address: http:/Awww.sherritt.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Metals growth (Ambatovy nickel / cobalt project); Oil and Gas (significant Chairman: — lan W Delaney 
exploration land); Power 376MW expanding to 526MW) CEO: Jowdat Waheed Asia 
CFO: Dean Ronald Chambers 25% _ Canada 
Major shareholders: (100% free float*) | % 
Name 1 Prudential Plc / Other 
Name 2 Vanguard Group Inc foreign 
Recent acquisitions/disposals countries 
"07 Acq:100% interest in Dynatec 3% 
33% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Silver Wheaton Corp. Canada 
Analyst: Brian MacArthur, CFA +1-416-350 2229 Market cap: C$3,118m / US$3,118m* 
Company profile Chart: Revenue by commodity, 2007 
Silver Wheaton is a Vancouver-based silver producer that trades on the TSX and NYSE. Formed ai 
, F Sie oie cat F : : : ilver 
in 2004, as the spin off of Wheaton River's silver production, Silver Wheaton derives 100% of its 
revenues from silver sales and expects to sell 15 million ounces of silver in 2008 at a cash cost 100% 
of US$3.90/0z. The company is not a mine owner or operator, but instead has entered into long- 
term contracts to acquire by-product silver production. Silver Wheaton's contracts involve upfront 
payment and inflation-adjusted fixed price per ounce payments, in exchange for silver ounces. 
Reuters code: SLW.TO, Bloomberg code: SLW CN, ADR: SLW.N, Internet address: http:/Avww.silverwheaton.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Penasquito Chairman: — Eduardo Luna Arellano 
CEO: Peter D Barnes Peru Sweden 
CFO: Nolan Allan Watson 26% 14% 
Major shareholders: (51% free float*) 
Name 1 Mackenzie Financial Corp Greece 
Name 2 Fidelity Mgmt & Resch. ™M% 
Recent acquisitions/disposals 
Mexico 
53% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Southern Copper Corporation 


Analysts: Edmo Chagas +5521 3262 9226 | Brian MacArthur,CFA +1-416-350 2229 


Peru 


Market cap: US$m | US$31,024m* 


Company profile 


Chart: Revenue by commodity, 2007 


Southern Copper Corporation (USA) is an integrated copper producer that operates six copper 
mines in Mexico and two in Peru, with six smelting and refining facilities in both countries. 
Control of the company lies with Grupo México, which holds 75.1% of shares outstanding. SCC 
has a capacity of 725,000 tonnes of copper production. 


Other 
13% 


Molybdm 
18% 


Copper 
69% 


Reuters code: PCU.N, Bloomberg code: PCU US, , Internet address: http:/Awww.southernperu.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Tia Maria: 120 Ktpy of copper ; Peru expansions: 150 Ktpy of copper Chairman: — German Larrea Mota-Velascc 
CEO: Oscar Gonzalez Rocha 
CFO: Genaro Guererro Dz Mercadi res 
Major shareholders: (25% free float*) Mexico Det Asia 
Name 1 Americas Mining Corp 20% 19% ~~ 9% 
Name 2 Barclays Global Investors Uk oe 


Recent acquisitions/disposals ___ Other 
3% 
nited 
Europe _ 
24% 25% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Sterlite Industries India 


Analysts: Sunita Sachdev +91-22-2286 2059 / Sandeep Bhatia +91-22-2286 2032 


Market cap: Rs596,123m / US$13,990m* 


Company profile 


Chart: Revenue by commodity, 2007 


Sterlite Industries, the flagship of the Agarwal group, owns a 400ktpa copper smelter in Tuticorin, 
India. It is the holding company for Hindustan Zinc (HZL, with a 65% stake), Balco (51%), 
Copper Mines of Tasmania (CMT, 100%), and Sterlite Power (100%) within the Vedanta group. 
HZL had 411ktps zinc smelting capacity at end-FY07, which the company expects to raise to 
669ktpa by June 2008. Balco has increased its aluminium smelting capacity from 135ktpa to 
345ktpa. Sterlite is setting up a 2,400 MW merchant power plant that should start operations by 
December 2009. Sterlite holds 30% of Vedanta Alumina. 


Reuters code: STRL.BO, Bloomberg code: STLT IN, ADR: SINZY.PK, Internet address: http:/Avww.sterlite.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Increase zinc and lead capacity at HZL to 1,065,000 tonnes by 2010; Chairman: — Anil K Agarwal 
Increase silver production at HZL to 500 tonnes; CEO: Kuldip Kumar Kaura 


Expand ore production capacity at HZL at the Rampura Agucha mine from CFO: Tarun Jain 

5 mtpa to 6 mtpa, increase ore production at the Sindesar Khurd mine to Major shareholders: (21% free float*) 
1.5 mtpa and start mining activity at the Kayar mine with a production Name 1 Twinstar Holdings Ltd 
capacity of 0.3 mtpa. Name 2 Madras Aluminium Co Ltd 


Recent acquisitions/disposals 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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Sumitomo Electric Industries J apan 
Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 Market cap: ¥1,130,565m / US$10,789m* 
Company profile Chart: Revenue by commodity, 2007 
SEI is a comprehensive maker of electric wires & cables, optical components, compound 
semiconductors, ultra-hard cutting tools, auto parts, speciality wire, etc. The consolidated group Special Electronic 
includes Tokai Rubber, Sumitomo Wiring, and Sumitomo Densetsu; SEI's strategy is to spin off steel a 
businesses, and subsidiaries are a key part of SEI's earnings. Affiliates include Sumitomo 12% 
Rubber, Sumitomo 3M, and Nissin Electric. Automotive 
Info & 45% 
Comm———— 
14% 
Copper / 
20% 

Reuters code: 5802.T, Bloomberg code: 5802 JT, ADR: SMTOY.PK, Internet address: http://www.sei.co.jp Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Chairman: — Norio Okayama The 

CEO: Masayoshi Matsumoto Americas Asi 

sla 
CFO: 13% 
13% 

Major shareholders: (68% free float*) 

Name 1 Japan Trustee Serv. Bk 

Name 2 Master Trust Bk Of Japan Lt ROW 
Recent acquisitions/disposals ~ 9% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Sumitomo Metal Mining J apan 
Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 Market cap: ¥1,006,798m / US$9,608m* 
Company profile Chart: Revenue by commodity, 2007 
Sumitomo Metal Mining is one of the most forward looking of Japan's non-ferrous metals Mineral 
smelters in our view. In February 2002, the company made intensive capex commitments, resources Others 

6% 3% 


primarily in the resources and metals businesses, in order to increase its momentum in non- 
ferrous metals operations. With a view to entering the ranks of the sector majors in the latter half 


: ao . Electronic 
of the decade, Sumitomo Metal Mining has earmarked over Y100bn in the next few years for & Adv Mat 
beefing up copper smelting facilities, financing projects in the copper mining business, gold mine 21% 
development, and pushing forward a nickel oxide ore project. Geis 
70% 
Reuters code: 5713.T, Bloomberg code: 5713 JT, , Internet address: http://www.smm.co jp/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Nickel mixed sulfide expansion Chairman: — Koichi Fukushima 
Another nickel expansion project in Taganito CEO: Nobumasa Kemori North 
Goro project CFO: : 
Major shareholders: (66% free float*) mae 
aor . 5% Southeast 
Name 1 Master Trust Bank | Asia 
Name 2 Japan Trustee Serv. Bk _ 5% 


Recent acquisitions/disposals 


\__ Other 
3% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Teck Cominco Limited Canada 
Analysts: Brian MacArthur, CFA +1-416-350 2229] Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: C$21,842m | US$21,476m* 
Company profile Chart: Revenue by commodity, 2007 
Teck Cominco is a diversified mining and refining group, mining zinc, lead, copper, gold, and 
metallurgical coal, as well as producing zinc, lead, and a number of byproduct metals and bid Gold 
chemicals through its refining facility in Canada. Notably, Teck Cominco has a leading position in 15% 3% 
zinc, with interests in the Red Dog and Antamina mines, two of the largest zinc mines in the 
world. It is also the manager of the world's second-largest metallurgical coal business. 
Copper 
34% 
Reuters code: TCKb.TO, Bloomberg code: TCK/B CN, , Internet address: http://www.teckcorp.ca Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Significant growth at Andacollo, Quebrada Blanca and Relincho Largest Chairman: = Norman B Keevil 
private exploration land holder in Chile with growing pipeline of drill targets CEO: Donald R Lindsay Europe Canada 
Fort Hills Oil sands Post 2010 CFO: Ronald A Millos 16% 10% 
() F 
Major shareholders: (99% free float*) ae _L America 
Name 1 Barclays Global Investors Uk ere 6% 
Name 2 Harris Financial Corp 25% 7 _ Australia 
Recent acquisitions/disposals 2% 
‘07 - Completed acquisition of Aur Resources Inc 
~_ Asia 
41% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Thompson Creek Metals Company Canada 
Analysts: Brian MacArthur, CFA +1-416-350 2229 / Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: C$2,281m / US$2,243m* 
Company profile Chart: Revenue by commodity, 2007 
Thompson Creek is one of the largest publicly traded molybdenum producers. The company has 
multiple operations located throughout North America and is fully integrated with mining, milling Tolling & 
and roasting capacity. The company has reserves for about 10 years of operations. a 
‘0 
Molybdm 
97% 
Reuters code: TCM.TO, Bloomberg code: TCM CN, ADR: TC.N, Internet address: http:/Awww.bluepearl.ca Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Davidson start-up with roughly 3m Ibs / year starting in 2010; Chairman: — Kevin Loughrey 
debottlenecking at Endako mine with mill expansion CEO: Kevin Loughrey 
CFO: T Derek Price Canadian 
Major shareholders: (100% free float*) Ops 
Name 1 Sprott Asset Mgmt 23% 
Name 2 Fidelity Mgmt & Resch. 
Recent acquisitions/disposals 
'06 - Acquired Thompson Creek USA US Ops 
77% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Uranium One Canada 
Analysts: Brian MacArthur, CFA +1-416-350 2229] Chris Lichtenheldt, CFA +1-416-814 3719 Market cap: C$2,239m / US$2,202m* 
Company profile Chart: Revenue by commodity, 2007 


Uranium One is focused on the exploration and development of uranium and gold deposits 
around the world, with operations/projects in Australia, Kazakhstan, South Africa, the U.S., and 
Canada. The company expects to have five uranium mines in production in 2008, with the option 100% 
of expanding production at a number of mines. Substantially all of the production should be 
exposed to the price of uranium, as the company has minimal legacy contracts with caps. 


Uranium 


Reuters code: UUU.TO, Bloomberg code: UUU CN, , Internet address: http:/Awww.uranium1.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Growth projects in Kazakhstan ( South Inkai, Kharasan), US (Hobson) Chairman: —_ lan W Telfer 

CEO: Daniel Jean Nortier 

CFO: Robin Merrifield 

Major shareholders: (100% free float*) 

Name 1 Wellington Mgmt Khazakistan 

Name 2 Colmb. Wanger As.Mgmt 100% ~. 


Recent acquisitions/disposals 


‘07 - Completed purchase of the Shootaring Canyon Uranium Mill .'07 Acq:Energy Metals Corporation 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 

Vedanta Resources Britain 
Analysts: Grant Sporre +44-20-7568 2247 | Paul Galloway +44-20-7568 4117 Market cap: p6,683m / US$13,064m* 
Company profile Chart: Revenue by commodity, 2007 


Vedanta Resources is an Indian-based mining and metals company that listed in London in 
December 2003. It has copper smelting and refining operations in India, integrated copper Iron ore Copper 
mining and smelting operations in Zambia, integrated zinc mining and smelting operations in 16% 10% 

India, and bauxite mining, alumina smelting and aluminium smelting operations, also in India. 


The company has significant organic growth in all three of its base metal divisions, and aims to gg . 
ao : . ss . iy cope! 
become a million ton per annum producer in copper, zinc and aluminium. The company is 54% meee 
owned by the Agarwal family. 11% 
Zinc 
51% 
Reuters code: VED.L, Bloomberg code: VED LN, , Internet address: http:/Avww.vedantaresources.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Jharsuguda aluminium smelter - 500ktpa; Konkola Deeps mine expansion Chairman: — Anil K Agarwal 
225ktpa of copper in conc.; 300ktpa Nchanga smelter; Brownfield / CEO: Kuldip Kumar Kaura ___ Other 
Greenfield expansion to produce an additional 210ktpa and 100ktpain CFO: DD Jalan Far East 23% 
lead at Rampura Agucha and Rajpura Dariba, Commercial Power Major shareholders: (46% free float*) 32% 


business - 1st stage of 2400MW of coal fired thermal power capacity Name 1 Agarwal Anil K 
Name 2 Wellington Mgmt 


I Africa 
4% 


Recent acquisitions/disposals 


51% stake in Sesa Goa - iron ore for US$981m, 28.4% stake in KCM (Konkola Copper Mines) for US$213m 


India 
41% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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VSMPO-Avisma 


Analyst: Alexei Morozov +7-495-648 2369 


Russia 


Market cap: US$m / US$2,352m* 


Company profile 


Chart: Revenue by commodity, 2007 


VSMPO-Avisma is the world's largest and Russia's only vertically integrated producer of metallic 
titanium, accounting for c30% of global titanium output. The aerospace sector directly accounts 
for 70% of titanium shipments. Among VSMPO-Avisma's biggest customers are aircraft 
producers Airbus and Boeing, and major global engine manufacturers. VSMPO-Avisma is fully 
self-sufficient in titanium sponge, a raw material used in titanium production, and is the most cost 
efficient producer in the world. VSMPO-Avisma is controlled by a state-owned holding (66%) and 
is listed on the RTS and Micex, with a free float of 27%. 


’ ; Magnsm Other 
Titanium 


4% \ 2% 
sponge ~_ | 
% ™ mn 
FeTi = — 
2% og 
Aluminum3 


% Titanium 


87% 


Reuters code: VSMO.RTS, Bloomberg code: VSMO RU, , Internet address: http:/www.vsmpo.ru 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Increase of titanium sponge production to 44,000tons in 2012 vs 34,000t Chairman: = Sergey V. Chemezov 
in 2007. CEO: Vladislav V. Tetyukhin Exports _ 

CFO: Alexander V. Sementsov 64% 

Major shareholders: (20% free float*) 

Name 1 Depositary Clearing Co 

Name 2 Ing Bank Bv 


Recent acquisitions/disposals 


Russian 
Federation 
36% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Western Areas NL Australia 


Analyst: Glyn Lawcock +61-2-9324 3675 


Market cap: A$1,637m / US$1,568m* 


Company profile 


Chart: Revenue by commodity, 2007 


Western Areas is a nickel explorer and producer. Flying Fox, which began production in 
December 2006 and is to ramp-up to at least 10kt by 2010, is a high-quality asset with nickel 
grades exceeding 5% in wide intersections. The Forrestania region remains highly prospective, 
with the company targeting 35ktpa of production by 2011 from Flying Fox, Diggers South, 
Spotted Quoll, New Morning/Daybreak and Cosmic Boy mines. Western Areas also has interests 
in two Canadian exploration plays in historically successful nickel mining regions. 


Nickel 


100% 


Reuters code: WSA.AX, Bloomberg code: WSA AU, , Internet address: http://www.westernareas.com.au/ 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Significant exploration at Flying Fox, Diggers South and Spotted Quoll Chairman: — Terence Streeter 

expected to take the company to c. 35ktpa of production by 2011. CEO: Julian P Hanna 

Construction of 250ktpa concentrate plant started in April 2008. CFO: Craig Blackburne Oliver 
Major shareholders: (80% free float*) 
Name 1 Jungle Creek Gold Mines 
Name 2 Santalucia Giovanni John 


Recent acquisitions/disposals 


Australia 


100% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


UBS 169 


Mining and Steel Primer 10 June 2008 


Whitehaven Coal Limited Australia 
Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 Market cap: A$1,497m / US$1,435m* 
Company profile Chart: Revenue by commodity, 2007 


Whitehaven Coal Ltd is a coal producer with operations based in the Gunnedah region of 
northern New South Wales. It has three mines in operation, including the Canyon, Tarrawonga 
and Werris Creek mines, and three projects in development, comprising the Belmont, Sunnyside 
and Narrabri mines. The last of these, Narrabri, will be the key to the company's earnings and 


growth profile as it is expected to produce approximately 6mtpa of saleable coal from FY13. We 
expect Whitehaven to ramp up production from 1.3mt of saleable coal in FY07 to 10mt in FY13 
due to this contribution. 


Coal 
100% 
Reuters code: WHC.AX, Bloomberg code: WHC AU, , Internet address: http:/Avww.whitehaven.net.au/pages/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Doing feasibility study on underground Narrabri coal project which would = Chairman: — John Conde 
be a 5Mtpa underground long wall operation CEO: Rob Stewart 


CFO Leigh Whitton 
Major shareholders: (24% free float*) 


Name 1 FRC Whitehaven Hids BV Australia 
Name 2 AMCI International AG ae 
Recent acquisitions/disposals 
'07 Disp:Sold 7.5% interest in Narrabri project-Acquired outstanding interest in Werris Creek coal mine. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Xstrata Plc Britain 
Analysts: Paul Galloway +44-20-7568 4117] Grant Sporre +44-20-7568 2247 Market cap: p37,531m | US$73,372m* 
Company profile Chart: Revenue by commodity, 2007 
Xstrata is a major global diversified mining group, listed on the London stock exchange but 
based in Switzerland. Following the acquisition of MIM Holdings in mid-2003, the group has a Vanadium 
meaningful position in six major commodities across the globe: copper, coking coal, thermal ia ie a 
i ‘ F nl ae ; aa | al 
coal, ferrochrome & platinum, vanadium and zinc. The group has organic growth opportunities in % ei 2% 


: 49 
coal, chrome, platinum and copper. In mid-2005, Xstrata also took a 20% stake in Canadian- ZinciLead __, 


: gs ; : ; i : ; i 17% 
listed diversified miner, Falconbridge, as it continued its strategy of looking for value-adding 
acquisitional growth opportunities. 
= Se 

Nickel Copper 

24% 46% 
Reuters code: XTA.L, Bloomberg code: XTA LN, , Internet address: http:/Awww.xstrata.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Goedgevonden thermal coal in SA - 6.7 Mtpa; El Pachon Chairman: Willy R Strothotte 
copper/silver/moly mine in Argentina; El Morro - copper/gold project in CEO: Michael Lawrence Davis — a Europe 
Chile for US$2.5bn; Tampakan copper/moly project in Peru; Koniambo CFO: Trevor Reid S.America 9% 
Nickel project in New Caledonia - US$3.8bn for 60ktpa; McArthur river zinc Major shareholders: (66% free float*) 27% ___ Africa 
expansion Name 1 Glencore International Ag 8% 

Name 2 Alliancebernstein Lp 
Recent acquisitions/disposals ‘Austrigia 
Eland Platinum - US$1,113m; Jubilee Nickel - US$2.9bn; Anvil Hill (thermal coal) - US$468m; Austral Coal - US$542m North 19% 
(Coking coal); Resource Pacific - US$1bn (Coal) America 
37% 

Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Yanzhou Coal 
Analyst: Ghee Peh +852-2971 6448 


China 


Market cap: HK$74,169m / US$9,498m* 


Company profile 


Chart: Revenue by commodity, 2007 


Yanzhou Coal is the largest Chinese coal-mining company, and is based in Shandong Province. 
It sells 60% of its output in the domestic market and 40% to Korea and Japan. 


Coal 
Railway 
% 


Coal 
Mining 
99% 


Reuters code: 1171.HK, Bloomberg code: 1171 HK, , Internet address: http://www. yanzhoucoal.com.cn 


Source: UBS estimates 


Recent acquisitions/disposals 


2007: Acq of mioning rights in Zhaolou Coal mine 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Zhaolou mine in Shandong is under construction with mining to startin Chairman: — Wang Xin 
Q408; Yushuwan mine in Shaanxi is still being developed;working on CEO: Yang Deyu , 
methanol plant in Shanxi CFO: Wu Yuxiang Korea/japa 
Major shareholders: (36% free float*) ‘aah 
Name 1 JPMorgan 
Name 2 Yankuang Domestic 
mkt. 
90% 


Source: UBS estimates 


*As at: 04-Jun-08. 


Source: UBS estimates 


Zhaojin Mining Industry 


Analysts: Ghee Peh +852-2971 6448 / Wei Ouyang +852-2971 8403 


China 


Market cap: HK$17,664m / US$2,262m* 


Company profile 


Chart: Revenue by commodity, 2007 


Zhaojin Mining has five underground gold mines and a smelter in Shandong province. It focuses 
on gold and mining business. It also purchases gold concentrates from third parties to process, 
and charges tolling fees. Zhaojin Mining has about 4m oz of gold reserves, and two exploration 
activities outside of Shandong. 


Mining 
67% 
/ 
/ 
/ 
Smelting 
33% 


Reuters code: 1818.HK, Bloomberg code: 1818 HK, , Internet address: http:/Awww.zhaojin.com.cn/ Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 


Chairman: — Lu Dongshang 

CEO: 

CFO: Zhang Banglong 

Major shareholders: (27% free float*) 
Name 1 Atlantis Investment Manager 
Name 2 Mirae Asset Global 


China 
100% 


Recent acquisitions/disposals 
Recent acquisitons of four Shandong gold mine exploartion from parent 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Zinifex Limited 


Analysts: Glyn Lawcock +61-2-9324 3675 / Mark Busuttil +61-2-9324 3623 


Australia 
Market cap: A$4,480m / US$4,293m* 


Company profile 


Chart: Revenue by commodity, 2007 


Zinifex is one of the world's largest integrated zinc and lead producers and owns the world-class 
Century Mine in Northern Queensland and the smaller Rosebery underground mine in Tasmania 
after divesting its smelting assets in 2007. A merger with Oxiana would give the combined entity 
significant exposure to zinc/lead and copper/gold through production from Century, Rosebery, 
Golden Grove and Sepon. The two companies have significant exploration and development 
projects ongoing at Dugald River, High Lake, Izok Lake, Prominent Hill and Martabe. 


Other Copper 


% \ 1% 
ct a 


1% 
Silver ~~» 
5% i 


Reuters code: ZFX.AX, Bloomberg code: ZFX AU, , Internet address: http://www.zinifex.com.au 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Commissioning of Avebury nickel processing plant through recent Chairman: Peter John Mansell 
acquisition of Allegiance Mining. Company expects Dugald River, Australia CEO: Andrew G Michelmore 
and Izok Lake, Canada to come on stream around 2010-2012. CFO: Tony Barnes 
Major shareholders: (100% free float*) 
Name 1 Aya Australia 
Name 2 Barclays Plc OK 


Recent acquisitions/disposals 

‘08: Proposed merger with Oxiana would create a c. A$10.0bn company with exposure to zinc/lead, copper/gold. 
Proposed merger with Allegiance will give the company exposure to nickel. 

Jun '07 Acq:Wolfden resources. Divested smelting assets into a new company called Nyrstar. 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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Companies not covered by UBS 
Alrosa (Almazy Roskii-Sakha) 


Alrosa is the major Russian diamond mining company, with mining and 
marketing operations throughout Russia, and interests in Angola. It has a trade 
agreement with De Beers out to 2006, and an agreement with the Namibian 
government regarding co-operation on a deal covering marketing, exploration 
and production, cutting and polishing. The company mines over 98% of 
Russia’s diamond output from seven hard rock and three alluvial operations. 


Codelco 


Codelco, Chile’s state-owned mining company, is the world’s largest copper 
producer, accounting for over 18% of the country’s exports and 4% of GDP. It 
has five mining divisions (including the Chuquicamata and El Teniente mines) 
and a metal-mechanical division. It is one of the world’s lowest cost copper 
producers. 


Doe Run 


Doe Run is North America’s largest lead producer, based in Missouri. Its 
operations are situated on the ore-rich Viburnum trend complex and it has 
primary smelting and refining, as well as recycling operations. 


Glencore 


Glencore International is a privately owned company. It is a leading diversified 
natural resources group with worldwide activity in the mining, smelting, refining, 
processing and trading of metals and minerals, energy products and agricultural 
products. 


It has shares in the following companies: Anaconda Nickel (34%), Asturiana de 
Zinc SA, Xstrata (39%), and shares in the following operations: Carbones del 
Cerrejon (coal; 33%), Cerrejon Zona Norte (33%), Iscaycruz (zinc mine; 75%), 
Mufulira (copper mine; 46%), Murrin Murrin (nickel mine; 40%), Nkana 
(copper mine; 46%). 


Hindustan Copper 


Hindustan Copper Ltd. was incorporated on 9 November 1967. It is a Public 
Sector Enterprise under the Ministry of Mines, Government of India and is the 
only integrated producer of primary copper in India. 


J inchuan Nickel 


Jinchuan Group Ltd (JNMC) is the largest producer of nickel, cobalt and 
precious metals in China, accounting for 88% of China’s total nickel production 
and 90% of PGMs. Its owners are the Gansu provincial government and the 
Chinese State Development bank. 


Korea Zinc 


Korea Zinc Co, Ltd., incorporated in 1974, is a world-class non-ferrous metals 
company. The company produces zinc, lead, silver, gold and other by-products 
such as copper, cadmium, bismuth, and sulphuric acid. It is the leader in world 
refined zinc production. The company's three zinc production facilities are 
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Korea Zinc Co, Ltd in Onsan, Korea, Sun Metals Corporation Pty Ltd in 
Townsville, Australia, and Big River Zinc Corporation in Sauget, Illinois, US. 


United Company (RusAl) 


RusAl was formed in March 2000 from a merger of Russia’s major aluminium 
producers. It is one of the top three primary aluminium producers in the world 
and accounts for 95% of Russia’s primary aluminium output and 10% of the 
world’s. It operates both of the world’s largest smelters, at Bratsk and 
Krasnoyarsk. It merged with SUAL in 2007 to form the United Company 
RUSAL. In 2008 it has bought a 25% stake in Norilsk Nickel. The company is 
currently privately held. 


Stillwater Mining 


Stillwater Mining is the only significant PGM producer in the western 
hemisphere. Its principal property is the Stillwater mine, but it is also developing 
the East Boulder mine. It produces 75% palladium and 25% platinum. Norilsk 
Nickel acquired 50% of the company in 2002. 
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Acerinox 
Analyst: Andrew Snowdowne +44 20 7568 1823 


Spain 


Market cap: €4,288m / US$6,620m* 


Company profile 


Chart: Revenue by commodity, 2007 


Following the closure of some cold rolled capacity by Outokumpu, Acerinox is now the second- 


largest stainless steel producer in the world, after ThyssenKrupp. Acerinox and Outokumpu are Stainless 


the only listed entities giving investors direct exposure to the stainless steel cycle. An efficient Steel - aa 
production chain, fully integrated plants, wide range of products and management quality makes Long HRC 
Acerinox the most efficient stainless steel producer in the world. The company has three main ten 13% 
operations: the Algeciras plant in Gibraltar, the Columbus plant in South Africa and the NAS Stainles 
plant in Kentucky, USA. Steel - 

CRC 

75% 


Reuters code: ACX.MC, Bloomberg code: ACX SM, , Internet address: http://www.acerinox.es Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 


‘11: Build a 1 million ton Stainless steel greenfield facilty in Malaysia, Chairman: —_ Victoriano Mufios Cava 


estimated investment of US$1.5bn, through this the unit will produce CEO: Victoriano Mufios Cava ; 
600,000 ton/year of CRC; CFO: Miguel Ferrandis Torres __ Attica & 
‘10: €46 million to improve Acerinox facilities in Gibraltar, Spain Major shareholders: (64% free float*) ~ Asia 
Name 1 Alba Participaciones Sa 22% 
Name 2 Feynman Capital SI 
Recent acquisitions/disposals 
Mar ‘08: entered with 67% stake in a US$1.5bn joint-venture with Nishin Steel. 
Europe 
38% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Angang Steel China 


Analysts: Hubert Tang, CFA +8621-3866 8858 / Yong-suk Son, CFA +82-2-3702 8804 Market cap: HK$151,661m / US$19,421m* 


Company profile Chart: Revenue by commodity, 2007 


Listed on the Hong Kong and Shenzhen stock exchanges in 1997, Angang Steel is one of the 
largest steelmakers in China. Its major products include HRC, CRC, thick plate, galvanised and 
colour-coated sheets, silicon steel and seamless tubes. In 2006, Angang Steel produced 15mt of 
iron and crude steel, and 14mt of steel products. Its Bayuquan greenfield project Phase 1 (5mt) 
is under construction and scheduled to come onstream in 2009. 


Steel 


Reuters code: 0347.HK, Bloomberg code: 347 HK, , Internet address: http:/Avww.ansc.com.cn Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
BaYuQuan Project. Chairman: Zhang Xiaogang 

'07:2130 Cold rolling plate production line completion. CEO: Tang Fuping 

chemical plant transformation. CFO: Ma Lianyong 


~~ Others 
ae 


1450 project in West area. 21% 


high performance silicon steel plate project. 


Major shareholders: (55% free float*) 
Name 1 Mirae Asset Global Invsts 
Name 2 Jp Morgan Chase & Co 


Recent acquisitions/disposals 


China 
79% 


'07 Acq: PPE at a cost of RMB 90 mnfrom Finance Bureau of Anshan city. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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China 


Market cap: Rmb118,660m / US$17,099m* 
Chart: Revenue by commodity, 2007 


Angang Steel -A 


Analysts: Hubert Tang, CFA +8621-3866 8858 / Yong-suk Son, CFA +82-2-3702 8804 
Company profile 


Listed on the Hong Kong and Shenzhen stock exchanges in 1997, Angang Steel is one of the 


largest steelmakers in China. Its major products include HRC, CRC, thick plate, galvanised and ae 
colour-coated sheets, silicon steel and seamless tubes. In 2006, Angang Steel produced 15mt of 
iron and crude steel, and 14mt of steel products. Its Bayuquan greenfield project Phase 1 (5mt) 
is under construction and scheduled to come onstream in 2009. © 
1 
100% 


Reuters code: 000898.SZ, Bloomberg code: 000898 CH, , Internet address: http:/Avww.ansc.com.cn 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
BaYuQuan Project.07:2130 Cold rolling plate production line completion: Chairman: = Zhang Xiaogang 

'07:chemical plant transformation. CEO: Tang Fuping 

1450 project in West area. CFO: Ma Lianyong 


high performance silicon steel plate project. 


Major shareholders: (56% free float*) 
Name 1 Anshan Iron & Steel Group 


Name 2 Dacheng Fund Mgmt. 


Recent acquisitions/disposals 


'07 Acq: PPE at a cost of RMB 90mn from Finance Bureau of Anshan city. 


Others 
21% 
China 
79% 


Source: UBS estimates 


Ann J oo Resources 


Analyst: Chi wei Tan, CFA +603-2781 1111 


*As at: 04-Jun-08. Source: UBS estimates 


Malaysia 


Market cap: RM1,934m | US$596m* 


Company profile 


Chart: Revenue by commodity, 2007 


Ann Joo Resources (AJR) is one of Malaysia's largest stockist of steel products, distributing a 


variety of long and flat products. AJR owns a 98% stake in Ann Joo Steel (previously known as 
Malayawata Steel), Malaysia's first integrated steel mill. Ann Joo Steel's electric arc furnace 


Others 
2% 


Steel 
(680,000mt) and rolling mills (480,000mt) are located in Penang. Trading 
16% Steel 
Manufactur 
ing 
82% 
Reuters code: ANNJ.KL, Bloomberg code: AJR MK, , Internet address: http:/www.annjoo.com.my Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Proposed to build a 0.5mt blast furnace (with sintering plant and raw Chairman: — Seng Qwee Lim 
material yard) for RM600m CEO: Kiam Lam Lam 
CFO: Ban Seng Cheah Rest of the 
Major shareholders: (31% free float*) World 
Name 1 Ann Joo Corp Sdn Bhd 21% 
Name 2 Lim Seng Chee 


Recent acquisitions/disposals 


Disp: plantation assets for RM30m. 


Malaysia 
79% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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ArcelorMittal Luxembourg 


Analysts: Andrew Snowdowne +44 20 7568 1823 / Timna Tanners +1-212-713 2927 Market cap: €89,107m / US$137,573m* 


Company profile Chart: Revenue by commodity, 2007 


ArcelorMittal was created from the merger of Arcelor and Mittal Steel. Luxembourg-based Raa 


ArcelorMittal will be the world's largest steel producer by EBITDA, shipments and production with AM3S americas 
about 10-11% of global steel production. Shares are listed on the Luxembourg Stock Exchange, Stainless 13% 18% 
Euronext Paris, NYSE, Euronext Amsterdam, Euronext Brussels and the stock exchanges of oe 
Barcelona, Bilbao, Madrid and Valencia. Most liquidity is expected to be in the Paris market. ° 
: : . . : Asia & 
ArcelorMittal will be a dominant producer in western Europe and North America, and also has Attica CIS—Long ee 
operations in South America, eastern Europe, Africa and Asia. 15% Scinaa aM \ Carbon 


&Eur Europe 
19% 28% 


Reuters code: ISPA.AS, Bloomberg code: MT NA, ADR: MT.N, Internet address: http://www.arcelormittal.com/ Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
08: Restart of Belgium 1.7mt furnace; Argentina-Acindar capacity increase Chairman: Joseph J Kinsch 

by 300kt; Luxembourg: Rodange sheet mill revamping by 150kt and CEO: Lakshmi Niwas Mittal Americas 
Differdange Electric-Arc-Furnace (EAF) capacity increase by CFO: Aditya Mittal 33% 
160kt;S.African Vanderbijlpark addition of 350kt/y direct reduced iron; Major shareholders: (51% free float*) 
Bosnia-Zenica adding 1mt integrated steel producer Name 1 Mittal Lakshmi Niwas 


Name 2 Capital Research & Mgmt 


Asia & 
Africa 
11% 


Recent acquisitions/disposals 


08 Div: Divested completely from Sparrow Point, a US steel producer, selling assets to Severstal for a total of 
US$810m.;'08 Acq: 50% of Gonvarri, a steel producer in South America;'08 Acq:Remaining c35% of Acindar a steel 
producer in Argentina for U$552m;'08 Acq:3 Russian Coal Mines through a total investment of US$720m;'07 
Acq:Sicarstsa, a Mexican 2.7million tonnes steel producer;'07 Acq:Remaining stake in Arcelor Brasil (33%) and AM 
Poland (25%);'07 Acq:28% strategic share in China Oriental steel producer (4 mt) 


Europe _ 
56% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 


ArcelorMittal South Africa Ltd South Africa 


Analyst: James Bennett +27 11 322 7302 Market cap: RCnt114,892m / US$14,739m* 


Company profile Chart: Revenue by commodity, 2007 


Mittal Steel SA Ltd is a SA-based producer of carbon (flat and long) steel products and a 
beneficiator of its by-products, employing c11,4000 people. The company buys iron ore at cost 
plus 3% from Kumba. Mittal SA produced c7 million tons of liquid steel in 2004 and 37% of 
revenue was derived from exports. The company plans to expand steel production by 2 million 
tonnes by 2009 through improved operating capabilities. Over and above steel, its coke and 
chemicals division generated 5% of sales in 2004. Mittal Steel SA is held 52% by Mittal Steel 
Company, the largest steel company in the world, and 9% by the IDC. 


Steel a 


100% 


Reuters code: ACLJ.J, Bloomberg code: ACL SJ, ADR: AMSOY.PK, Internet address: http://www.ispatiscor.co.za Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 


Chairman: Khotso David Kenneth 
Mokhele 


CEO: Nonkululeko Nyembezi-Heita 


CFO: Kobus Verster 

Major shareholders: (39% free float*) 
Name 1 ArcelorMittal 

Name 2 Indust Devel Corp S.Africa 


Recent acquisitions/disposals 


Africa 
9% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Baosteel 


Analysts: Hubert Tang, CFA +8621-3866 8858 / Yong-suk Son, CFA +82-2-3702 8804 


China 


Market cap: Rmb209,268m / US$30,156m* 


Company profile 


Chart: Revenue by commodity, 2007 


Baosteel is the largest steelmaker in China. It specialises in high-tech and high value-added 
steel products, and is recognised as a Tier-1 steel mill. The company has three major steel 
product categories: carbon; stainless; and special. Carbon steel products, mainly HRC, CRC, 
thick plates, pipes, wires and billets, accounted for 91% of steel output in 2006. In that year, 
Baosteel produced 21.1mt of crude steel and 20.6mt of steel products. . 


Steel 
100% 


Reuters code: 600019.SS, Bloomberg code: 600019 CH, , Internet address: http:/www.baosteel.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

‘07:The third hot-rolling project inceasing HR productivity by 3.7 mn Chairman: — Xu Lejiang 

ton(completion) . CEO: Fu zhongzhe 

'07: stainless CRC project(!) adding a 1.85 mn ton capacity(completion). | CFO: Chen Ying Others 

'10: stainless CRC project(II) adding a 2.06 mn ton capacity Major shareholders: (27% free float*) 11% 
Name 1 Shanghai Baogang Group Cc 


Name 2 China Life Ins. Grp. 


Recent acquisitions/disposals 


Jan '08 Acq: Luojing project from parent at a cost RMB 2.6 bn. 
'07 Acq: Nantong Steel from parent at a cost RMB 346 mn (92.5% owned by Bao) 


Source: UBS estimates 


BlueScope Steel 


*As at: 04-Jun-08. Source: UBS estimates 


Australia 


Market cap: A$8,808m / US$8,440m* 


Company profile 


Chart: Revenue by commodity, 2007 


BlueScope Steel is the leading steel company in Australia and New Zealand, supplying c80% of 


flat steel products, from slab and hot rolled coil through to value-added metallic coated and 
painted steel products. BlueScope operates the 5.2mtpa Port Kembla steelworks - the largest 
facility in Australia, the only flat products steelworks in NZ (0.6mtpa), has a 50% share in a 
1.7mtpa mini mill in the US, and in April 2004 acquired Butler Manufacturing Co in the US and 
China. BlueScope's medium-term focus is to expand and develop its network of rerolling metal 
coating and painting facilities through Asia 


Steel Corp. & 
Products Group 
7% 1% 


Disc Ops 
8% 


Coated & 

Building 

Products 
57% 


Hot Rolled 
Prod. 
27% 


Reuters code: BSL.AX, Bloomberg code: BSL AU, , Internet address: http:/Awww.bluescopesteel.com 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Chairman: — Graham John Kraehe 
CEO: Paul O'Malley 

CFO: Charlie Elias 

Major shareholders: (NA% free float*) 
Name 1 Capital Group Cos 
Name 2 M&G Investment 


H2 '09:Blast Furnace no. 5 reline and sinter plant upgrade to be 
performed. Investigating a Co-Gen plant. 


Recent acquisitions/disposals 


‘07 Acq: Smorgon steel distribution, HCI Steel Building Systems, IMSA Steel Corp in the last 8 months. 


Asia 
15% 


North 
America 
15% 


Adjmnts 
10% 


NZ& 
— Pacific 
% 


Australia 
53% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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China Steel 


Analyst: Yong-suk Son, CFA +82-2-3702 8804 


Taiwan 


Market cap: NT$562,636m / US$18,539m* 


Company profile 


Chart: Revenue by commodity, 2007 


China Steel (CSC) is the only integrated steel producer in Taiwan. Privatised in 1995, the 
government holds a 23.5% stake in the firm. With four blast furnaces, CSC is one of the most 
efficient steel producers in the world. Its core steel products include hot-rolled and cold-rolled 
coils, coated steel, wire rods, plates and bars, with the first two products accounting for some 
70% of total volume in 2003. Taiwan is the largest market for CSC, while China (38% of 2003 
exports), Japan (31%) and Southeast Asia (28%) remain the company's major export 
destinations. 


Steel 


100% 


Reuters code: 2002.TW, Bloomberg code: 2002 TT, ADR: CISEY.PK, Internet address: http:/Avww.csc.com.tw 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Dragon Steel (100% sub) to build 2.5mt BF (Phase 1) by 2010 Chairman: — Lin Wen-Yuan 
CEO: Lin Wen-Yuan Japan 
CFO: 8% HK (China) 
Major shareholders: (75% free float*) 9% 
Name 1 Ministry Of Econ Aff Roc SE Asia 
Name 2 Capital Research & Mgmt 7% 


Recent acquisitions/disposals 


Acq: 52% stake in Dragon Steel by issuing 576m shares (5% of o/s shares) 


\ 
\_ Others 


1% 
Taiwan 
75% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Cia. Siderurgica Nacional 


Analysts: Edmo Chagas +5521 3262 9226 / Carlos Vasques +55-21-3262 9670 


Brazil 
Market cap: R$59,175m / US$36,319m* 


Company profile 


Chart: Revenue by commodity, 2007 


CSN operates an integrated steel mill with 5.6 million tonnes of capacity, as well as its own iron 


ore operations. CSN is one of the largest producers of galvanized steel and Brazil's only 
producer of tin plate (one of the five largest in the world). CSN is expanding its Casa de Pedra 


iron ore mine to over 50 million tonnes per year by 2012. Due to its integrated business model, 


CSN operating margins are generally higher than those of its peers. CSN's controlling 
shareholder is Vicunha, with 41% of the total (and voting) shares. 


Iron ore 
% 


Steel 
94% 


Reuters code: CSNA3.SA, Bloomberg code: CSNA3 BZ, ADR: SID.N, Internet address: http:/Avww.csn.com.br 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Iron ore expansion: Casa de Pedra up to 70 Mtpy from 16Mtpy today, Chairman: — Benjamin Steinbruch 


Namisa up to 40Mtpy from 5Mtpy today CEO: Benjamin Steinbruch 

Steel expansion: Up to 11 Mtpy of new Blast furnace capacity (2015) CFO: Otavio De Garcia Lazcano 
Major shareholders: (48% free float*) 
Name 1 Vicunha Siderurgica Sa 
Name 2 Bndes Participacoes Sa 


Recent acquisitions/disposals 


S~ Ex-Brazil 
32% 


Brazil 
68% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Commercial Metals 


Analysts: Timna Tanners +1-203-719-3632 | PT Luther +1-203-719 3632 


US 


Market cap: US$m / US$4,195m* 


Company profile 


Chart: Revenue by commodity, 2007 


Commercial Metals is one of the largest steel bar producers in the US and is a vertically 
integrated metals producer in the US and Central Europe. CMC has operations in scrap 
recycling, steel fabricating and distribution, and steel trading, in addition to mini-mill long product 
production in the US, Poland, and its recently acquired operations in Croatia. The company's 
vertical integration is distinctive in the US. Its mill and fabricating products chiefly service non- 
residential construction and infrastructure projects. Fiscal 2007 (end of August) revenues totaled 
$8.5bn. 


CMCZ _Corp. 
% | ~ % 
Dom. Mills | a ger ° 
17% Mktg & 
, —— Dist. 
38% 
Recycling Domestic 
17% Fab. 
20% 


#NIA 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Chairman: — Stanley A Rabin 

CEO: Murray R Mcclean 
CFO: William B Larson 

Major shareholders: (96% free float*) 
Name 1 
Name 2 


Expanding Polish mill's wire rod capacity by 100k tons to 550k by summer 
2008, followed by new 650k ton expansion for summer 2009. Arizona 
280k ton rebar "micromill" expected late summer 2009. 


Tpg-Axon Capital Manageme 
Barclays Global Investors Uk 


Recent acquisitions/disposals 


Sep'07 Acq: Croatia mill for $52M + $38M capex over 5 years for 305k tonne pipe mill. 
Mar'07 Acq: remaining 27% stake of 1.3M rebar and wire rod mill CMCZ owned by gov't for $59.5M. 
July'03: Agreed to 71% stake in Polish mill (CMCZ) for $51M. 


Eur 21% 


us 
59% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 


Daido Steel 


Analysts: Katsuya Takeuchi +81-3-5208 6237 / Atsushi Yamaguchi +81-3-5208 6250 


J apan 


Market cap: ¥288,934m | US$2,757m* 


Company profile 


Chart: Revenue by commodity, 2007 


Daido Steel is one of the world's biggest producers of speciality steel. Having developed a 


wealth of technology in this segment of the steel industry, the company has also been able to Trading & 
expand into auto parts and electronics materials production. Daido Steel currently produces ald 
; bie oe 2% 
about 1.3m tonnes of crude steel per year domestically, giving it a 20% or so share of the Haag. . Eno. 4 ~.,.Newemals 
ear F "i ange F \ 3 0) 
speciality steel market, which ranks the firm top among the specialised electric arc furnace steel a Magnetic 7% ay 3% 
producers. Mats oo 
13% Auto parts 
& Indl Specialty 
Equip \ Steel 
20% 55% 
Reuters code: 5471.T, Bloomberg code: 5471 JT, , Internet address: http:/Avww.daido.co.jp Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — Tsuyoshi Takayama 
CEO: Masatoshi Ozawa Asia 
CFO: % North 
Major shareholders: (62% free float*) __—America 
Name 1 Nippon Steel Corp 3% 
Name 2 Master Trust Bk Of Japan Lt i Other 


Recent acquisitions/disposals 


2% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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Dongkuk Steel Mill Korea 
Analyst: Yong-suk Son, CFA +82-2-3702 8804 Market cap: Won3,511,998m / US$3,445m* 
Company profile Chart: Revenue by commodity, 2007 


Dongkuk Steel Mill (DSM) is the second largest long steel producer in Korea after Hyundai Steel. 
It has four electric arc furnaces with an aggregate capacity of 2.9mtpa. DSM also has 3.2mtpa 
rerolling capacity for long products (2.1mtpa rebar, 1.1mtpa section) and is the second largest 
plate producer after POSCO, operating a 2.5mt rolling facility in Pohang. Of DSM's plate 
production, 55% was for shipbuilding in 2005. Although DSM has no slab facility, it will receive 
up to 1mt of slab from its Brazil JV, to be completed by 2007. Plate comprised 55% of 2005 
revenue while long steel made up 45%. 


Steel 
100% 
Reuters code: 001230.KS, Bloomberg code: 001230 KS, , Internet address: http:/Avww.dongkuk.co.kr Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
1.5mt plate mill to be complete by 2009, 5-6mt BF in Brazil (JV with Vale, Chairman: Chang Sae-Joo 
JFE) CEO: Kim, Young chul 
CFO: America 
Major shareholders: (52% free float*) 5% 


Asia 
Name 1 Sae-Joo Chang / 1% 
/ 


Name 2 Jfe Steel Corp 


Recent acquisitionsidisposal _illope 
ecent acquisitions/disposals —~ 1% 

\\ Middle East 

1% 

Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Erdemir Turkey 
Analyst: Ali yavuz Birdal +90-212-3192027 Market cap: YTL9,248m | US$7,473m* 
Company profile Chart: Revenue by commodity, 2007 


Erdemir is Turkey's largest flat steel manufacturer, with annual crude steel production capacity of 
3.3m tons at its Eregli plant. Erdemir acquired long steel producer Isdemir, which produces 2.2m 
tons of crude steel per year, from the government in 2002. Considering its ongoing investment 100% 
plan, Erdemir will reach a liquid steel capacity of 8.65m tons in 2009 (year-end 2007: 5.6m tons). 

Erdemir completely privatised in 2006 and OYAK, the armed forces benevolent fund, is now the 

largest shareholder with 52.4% (including 3.1% treasury stock). 


Iron and Steel 


Reuters code: EREGL.IS, Bloomberg code: EREGL TI, , Internet address: http://www.erdemir.com.tr Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Steel meltshop capacity will reach 8.65m tons in 2009 (2007YE: 5.6m Chairman: — Coskun Ulusoy 
tons) CEO: Oguz Ozgen 
The Group will expand the iron ore production capacity from 2m tons to 4- CFO: Halil Cem Karakas 
5m tons by 2010. Major shareholders: (NA% free float*) 
Name 1 Ataer Holding 
Name 2 Erdemir Treasury Shares 
Recent acquisitions/disposals 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Evraz Group SA 


Analyst: Alexei Morozov +7-495-648 2369 


Russia 


Market cap: US$m / US$38,404m* 


Company profile 


Chart: Revenue by commodity, 2007 


Evraz Group is Russia's largest steel producer (crude capacity 19m tons), focused on long 
products domestically. Evraz is 85% self-sufficient in iron ore and 100% in coking coal. It also 
controls two EU platemakers and two US premium producers, Oregon Steel and Claymont. 
Apart from steel, Evraz is one of the world's largest vanadium producers, producing 22% of 
global vanadium slag in Russia, and owning 73% of Stratcor and 80.9% of Highveld Steel. Evraz 
recently agreed to acquire Ipsco's pipe assets in Canada, with 1m tons of crude steel and plate 
capacity, and 1.2m tons of pipe. 


Other 
Mining 6% 
13% 


81% 


Reuters code: HK1q.L, Bloomberg code: EVR LI, , Internet address: http:/Awww.evraz.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — Alexander V. Frolov 
CEO: Alexander Frolov Europe . 
, : fy Asia 
CFO: Pavel Tatyanin 15% 


Major shareholders: (17% free float*) 


15% 


Name 1 Capital International Inc Americas CIS 

Name 2 Fidelity Inv Luxembour 17% 5% ; 
Recent acquisitions/disposals _— ie 
Acq: Claymont Steel, steel, coke and iron ore mining assets in Ukraine, IPSCO Tubular's Canada assets, minority stake 3% 
in Chinese steelmaker Delong 

Russia 
45% 

Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Gerdau Brazil 


Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 


Market cap: R$56,074m | US$34,416m* 


Company profile 


Chart: Revenue by commodity, 2007 


Annual capacity of 25 million tonnes, GGB is Brazil's largest long steel producer, with 46% share 
of the domestic market. Headquartered in Bz, the company has a presence in Argentina, Peru, 
Canada, Chile, Colombia, Venezuela, MEX,Cen. America, USA, and Uruguay. It also has a 40% 
stake in Sidenor, a Spanish specialty producer. GGB is mostly a mini mill operator focused on 
civil construction, industrial, and agricultural industries. About 20% of the company's capacity is 
integrated. The GGB family controls 79% of the voting shares and 43% of the total capital of 
Gerdau S.A. The free float is 46%. 


Steel 


100% 


Reuters code: GGBR4.SA, Bloomberg code: GGBR4 BZ, ADR: GGB.N, Internet address: http:/Avww.gerdau.com.br 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


1) Heavy Plate Rolling Mill 870Ktpy-1Mtpy 

2) Medium size profiles 650 Ktpy 

3) Capacity de-bottlenecks: 2-3 Mtpy 

4) New Blast Furnace at Acominas: 1.5-2Mtpy 


Chairman: — Jorge Gerdau Johannpeter 
CEO: André Gerdau Johannpeter 
CFO: Oswaldo Burgos Schirmer 
Major shareholders: (46% free float*) 
Name 1 Metalurgica Gerdau Sa 
Name 2 Bndes Participacoes Sa 


Recent acquisitions/disposals 


July '07 Acq: Chaparral Steel Company for US$ 4.22 billion. 
Nov '07:Signed agreement for the acquisition of the MACSTEELfor US$ 1.458 billion. 


South 
America 
11% 


North 
America 
37% 


Europe 
10% 


i Brazil 
~~ 42% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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Gerdau Ameristeel Corp US 
Analysts: Timna Tanners +1-203-719 3632 ] Edmo Chagas +5521 3262 9226 Market cap: US$m / US$7,488m* 
Company profile Chart: Revenue by commodity, 2007 


Gerdau Ameristeel (GNA) is the second largest mini-mill and fourth largest overall steel producer 


in North America, with annual capacity of more than 9M tons of steel products. GNA operates 17 re 
mini-mills, 17 scrap recycling facilities, and 51 downstream operations, and is more vertically 100% 
integrated than many of its peers. It primarily makes long products, ie rebar and others bars, and 

projects 14% shipments growth into 2007. GNA is 67% owned by Brazilian Gerdau and trades in 

New York and Toronto. Sales were $4.5B in 2006. In July 2007 it bid $4.22B to acquire beam 

producer Chaparral Steel. 


Reuters code: GNA.N, Bloomberg code: GNA US, , Internet address: http:/Awww.gerdauameristeel.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Expanding rebar rolling mill, 400k tons online 2010. Chairman: Phillip E Casey 
CEO: Mario Longhi Canada 


CFO: Barbara R Smith 17% 
Major shareholders: (32% free float*) 
Name 1 Gerdau Steel N America 
Name 2 Alliancebernstein Lp 
Recent acquisitions/disposals United 
July '07 Acq:Beam producer Chaparral Steel for $4.22B. States 
Nov‘06: Formed West Coast rebar fabrication JV with 200k ton capacity for $104M. 83% 
April'06 Acq:500k ton minimill bar producer Sheffield Steel for $170M. 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Grupo Simec Mexico 
Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 Market cap: US$m / US$2,449m* 
Company profile Chart: Revenue by commodity, 2007 


Simec is a mini-mill operator based in Mexico, controlled by ICH, with an installed capacity of 4.0 
million tonnes. Simec is indirectly controlled by the Vigil Gonzalez family. It was acquired in 
2001 and has since then acquired a number of assets to expand capacity, including Sidenor 100% 
assets in Mexico in 2004, Republic in 2005 and Aceros San Luis recently. Simec is a leading 

player in specialty steel and structural long steel in Mexico, and specialty steel in the US. 


Steel 


Reuters code: SIM.A, Bloomberg code: SIM US, ADR: SIMECB.MX, Internet address: http:/www.simec.com.mx Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
New 1Mt steel mill in Mexico coming on stream on 2010 Chairman: — Rufino Vigil Gonzalez 
CEO: Luis Garcia Limon 
CFO: Jose Flores Flores USA/Can 


Major shareholders: (14% free float*) 
Name 1 Wellington Mgmt Co Llp 


Name 2 ICH 
Recent acquisitions/disposals 
Acq: Grupo San Luis for US$850mn 
Mexico ee 
50% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Hitachi Metals J apan 
Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 Market cap: ¥589,057m | US$5,622m* 
Company profile Chart: Revenue by commodity, 2007 
A core member of the Hitachi group, Hitachi Metals commenced operations in 1956 when 
Hitachi spun off its steel business. From the 1960s, Hitachi Metals shifted from the large but Service & 
highly competitive standard special metals market to focus on high quality special metals. Electronic mi High-grade 
Thereafter, the company moved into electronic-related operations, including electronic metal & Info tech _ Metallic 
materials and electronic and information parts. ‘Special metals’ is classified as a subsector of the poy Ae we a 
steel industry, but Hitachi Metals is actually a general manufacturer of high-tech metals. ° : 

High-grad 
func equ 
28% 
Reuters code: 5486.T, Bloomberg code: 5486 JT, ADR: HMTLY.PK, Internet address: http:/Awww.hitachi-metals.co.jp Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: rom 
CEO: Nobuo Mochida America 
CFO: 12% Asia 
Major shareholders: (31% free float*) 13% 
Name 1 Hitachi Ltd 
Name 2 Master Trust Bank et 
Recent acquisitions/disposals a 
Japan 
70% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Hyundai Steel Korea 


Analyst: Yong-suk Son, CFA +82-2-3702 8804 


Market cap: Won7,173,730m | US$7,037m* 


Company profile 


Chart: Revenue by commodity, 2007 


Hyundai Steel is the largest electrical arc steel producer in Korea and the second largest in the 
world by capacity. Together with BNG Steel, its principal subsidiary, Hyundai Steel is the largest 
cold-rolled stainless steel (STS/CR) producer in Korea. Hyundai Steel's steel making capacity is 
9.94m tonnes pa (mtpa); its rerolling capacity was 10.09mtpa in 2005. The company produces 
HRC, rebars, H-beams, sections, STS/CR sheets and heavy machinery. Hyundai Steel, formerly 
part of Hyundai Group, became part of Hyundai Motor Group in April 2001. Hyundai Motor 
Group primarily focuses on the auto and steel businesses. 


Stainless 
7™% 


Steel 
93% 
Reuters code: 004020.KS, Bloomberg code: 004020 KS, , Internet address: http:/Awww.inisteel.com/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
'11:8mt BF to be complete Chairman: Jung Mong-Gu 
CEO: Park Seung-Ha 
ie Kim Young Gon Europe Middle East 
Major shareholders: (52% free float*) 7% / 7% 
Name 1 Kia Motors Corp / ; 
Name 2 Mong-Koo Chung ee 
at A — 4% 
Recent acquisitions/disposals 
A Others 


Acq:2% stake in Shinheung Securities 


2% 
Korea 
80% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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Industrias CH 


Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 


Mexico 


Market cap: P23,889m / US$2,314m* 


Company profile 


Chart: Revenue by commodity, 2007 


ICH is a mini-mill operator based in MEX, with capacity of 4.4 mmit. ICH is a family owned 
company (Vigil Gonzalez family) and has a track record of growing through acquisitions, 
including Simec in 2001, Sidenor assets in MEX in 2004, Republic in 2005 and Aceros San luis 
recently. ICH is a leading player in specialty steel and structural long steel in MEX, where it also 
has a dominant position in welded pipes. In early 2005, the company went ahead with an equity 
offering aimed at funding future acquisitions. It acquired Republic Steel (USA) and increased its 
specialty steel exposure in the US. 


Steel 


100% 


Reuters code: ICHB.MX, Bloomberg code: ICHB MM, , Internet address: http://www. industriasch.com.mx 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
‘10:New 1Mt steel mill in Mexico coming on stream Chairman: Rufino Vigil Gonzalez 
CEO: Sergio Vigil Gonzalez Mexico 
CFO: Sergio Octavio Munoz Maffey ~ 37% 
Major shareholders: (38% free float*) 
Name 1 Gestion Santander Mex Sa D 
Name 2 Vigil Family 
Recent acquisitions/disposals 
Acq: Grupo San Luis (Through) for US$850 mn 
Rest of the 
World 
63% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
J) FE Holdings J apan 


Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 


Market cap: ¥3,680,484m / US$35,124m* 


Company profile 


Chart: Revenue by commodity, 2007 


JFE Holdings was formed in September 2002 as a result of the merger of Kawasaki Steel and 
NKK. The company's crude steel production capacity is about the same as Nippon Steel's. There 
are numerous separate companies within the JFE Holdings group, including JFE Steel, JFE 
Engineering, JFE Urban Development, Kawasaki Microelectronics, and JFE R&D. JFE's 
mainstay steel production facilities are about as big as POSCO's Kwangyang works. A key 
feature of the West Japan mill is its ability to produce high-quality steel at very low cost. 


Urban 
devipmnt 
1% 


LSI 
Engg _ 1% 
8% 


Steel 
90% 
Reuters code: 5411.T, Bloomberg code: 5411 JT, , Internet address: http:/Awww.jfe-holdings.co.jp/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
New CGL line in China Chairman: 
CEO: Fumio Sudo Others 
CFO: Toshikuni Yamazaki 7% Asia 
Major shareholders: (65% free float*) 26% 
Name 1 Master Trust Bank 
Name 2 Treasury share 


Recent acquisitions/disposals 


Japan 
67% ~~ 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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J SW Steel 


Analysts: Sandeep Bhatia +91-22-2286 2032 / Sunita Sachdev +91-22-2286 2059 


India 


Market cap: Rs205,550m / US$4,824m* 


Company profile 


Chart: Revenue by commodity, 2007 


JSW Steel, a flagship of the Sajjan Jindal group, is the fastest growing steel company in India. It 


targets to increase crude steel capacity from 3.8m tonnes at present to 10m tonnes by 


2010.With the proposed integration of SISCOL (Southern Iron and Steel Company Ltd), JSW will 


become the third largest steel company in the country in terms of volume. It was the first Indian 
company to operate steel making units in 1994 using the coal reduction (Corex) process. In 
August 2007, JSW acquired a plates and pipes business in the US in order to move into higher 
value-added steel products. 


Steel 
100% 


Reuters code: JSTL.BO, Bloomberg code: JSTL IN, , Internet address: http://www. jsw.in 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


FYO09: Hot strip mill -by 0.7mtpa;FY09: Modernisation blast furnace |- from Chairman: — Sajjan Kumar Jindal 
0.9mtpa to 1.2 mtpa;Sep ‘08: Increase crude steel capacity by 3.5mtpa;Oci CEO: Y Shiv Sagar Rao 

‘09: Iron ore beneficiation plant-Phase |-10mtpa;Mar'10:Increase crude = CFO: Sheshagiri Rao 

steel capacity by 3.2mtpa;Mar '10:Iron ore beneficiation plant-Phase II- Major shareholders: (54% free float*) 
10mtpa;Sep '10: HSM Cap Expn-Phase Il-from 3.5mtpa to 5.0mtpa Name 1 


Name 2 Jsw Energy Limited 


Jindal South West Holdings L 


Recent acquisitions/disposals 


Acq: SISCOL (Southern Iron and Steel Company) in FY08; JSW Steel to issue 1 share for every 22 shares held in 
SISCOL 


Outside 
India 
42% 


India 
58% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Kinsteel 


Analyst: Chi wei Tan, CFA +603-2781 1111 


Malaysia 


Market cap: RM1,397m | US$431m* 


Company profile 


Chart: Revenue by commodity, 2007 


Following the acquisition of 51% of Maju Holdings’ steel assets (Perwaja Steel and Perfect 


Channel) in 2006, Kinsteel became one of the largest steel companies in Malaysia. It has crude 


steel capacity of 1.3m tonnes and rolling capacity of 2m tonnes. Perwaja Steel operates 
Malaysia's only DRI plant with a capacity of 1.5m tonnes. The group is the sole producer of 
beam-blanks, booms, U-channel bars, and |-beams and H-beams in Malaysia. 


Steel 
100% 


Reuters code: KSTE.KL, Bloomberg code: KSB MK, 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Proposed to build a 0.5mt blast furnace for RM400m Chairman: Abu Sahid Mohamed 
CEO: Pheng Chin Guan Rest of the 
CFO: Hong Cheng Guat World 


Major shareholders: (29% free float*) 
Name 1 Kin Kee Holdings Sdn Bhd 
Name 2 Maju Holdings Sdn Bhd 


Recent acquisitions/disposals 


30% 


Malaysia 
70% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Klockner 


Analyst: Andrew Snowdowne +44 20 7568 1823 


Germany 
Market cap: €1,816m / US$2,803m* 


Company profile 


Chart: Revenue by commodity, 2007 


Headquartered in Duisburg, Germany, Kléckner is the largest mill-independent metal distributor 
in Europe and North America combined, with market shares of around 6% and 1%, respectively. 


Klockner is primarily a warehouse distributor of steel and other products to over 200,000 active 


customers, none of which account for more than 1% of the group's total turnover. The company 
also provides value-added processing services. Distribution of steel products accounted for 80% 
of group turnover in 2005. Geographical focus is within western Europe (83% of 2005 revenue), 


with the US and Canada accounting for the remainder. 


Steel & 
Metal 
100% 


Reuters code: KCOGn.DE, Bloomberg code: KCO GR, , Internet address: http://www.kloeckner.de 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


Growth mainly by way of acquisition Chairman: Thomas Ludwig 
CEO: Thomas Ludwig 
CFO: Gisbert Ruhl 


Major shareholders: (100% free float*) 
Name 1 Franklin Mutual Advsrs Inc 
Name 2 Teachers Advisors Inc 


Recent acquisitions/disposals 


Acq:Numerous small acquisitions in Europe and the US in the last 2 years, including Temtco in 2008 (FY Sales of 
€226m) and Primary Steel (FY Sales of €360m) 


NAmerica 


17%  Asia/Aus 
| / 0% 
/ Lata 
0% 
\\ Africa 
Europe 1% 
82% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


Kobe Steel 


Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 


J apan 


Market cap: ¥1,077,811m / US$10,286m* 


Company profile 


Chart: Revenue by commodity, 2007 


Kobe Steel is Japan's 4th largest blast furnace steel maker on the basis of crude steel output 
volumes. It was originally formed in 1905, when Suzuki Shoten purchased Kobayashi Seikojyo. 
Suzuki Shoten was a great diversifier, and Kobe Steel followed this lead to become a 
conglomerate handling steel, aluminium, copper, construction machinery, industrial equipment, 
and property. Consolidated subsidiaries that contribute significantly to earnings include listed 
operations Nippon Koshuha Steel and Shinko Pantec and unlisted firms Kobelco Construction 
Machinery, and Kobelco Research Institute. 


Power Electricity 
Machnry Supply | Supply 
14% \ 3% 2% 


Constr | 
Machnry —— ) Real Estate 
16% 2% 
Aluminum 
& Copper ~ Iron & 


Steel 
42% 


21% 


Reuters code: 5406.T, Bloomberg code: 5406 JT, ADR: KBSTY.PK, Internet address: http:/Avww.kobelco.co.jp/ 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — Koshi Mizukoshi 
CEO: Yasuo Inubushi 
CFO: Overseas 
Major shareholders: (69% free float*) 12% 
Name 1 Master Trust Bank 
Name 2 Treasury share 


Recent acquisitions/disposals 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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Maanshan Iron & Steel China 
Analysts: Hubert Tang, CFA +8621-3866 8858 / Yong-suk Son, CFA +82-2-3702 8804 Market cap: HK$37,307m / US$4,779m* 
Company profile Chart: Revenue by commodity, 2007 


Maanshan Iron & Steel was listed on the Hong Kong Stock Exchange in 1993 and was among 


the first batch of overseas-listed Chinese state-owned enterprises (SOE). Its crude production in ae 
2006 of 10.9mt ranked it No.7 in China. The company's principle steel products include steel 100% 
sections (H and regulation), wire rods, steel plates/strips (HRC and CRC), and train wheels and 

tyres. It dominates the domestic train wheel and tyre market. Maanshan's 5mt greenfield project, 

completed in 2007, produces high-end flat products (HR/CR sheets) mainly for the auto, 

petrochemical and shipbuilding industries. 


Reuters code: 0323.HK, Bloomberg code: 323 HK, , Internet address: http:/Awww.magang.com.cn Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
‘07: 5 million tons cold and hot rolling plate project(completion). Chairman: Gu Jianguo 
Cold rolling silicon steel line. CEO: Zhu changqiu 
Phase 2 capacity expansion at train wheel plant. CFO: Wen Hanqiu 

Major shareholders: (36% free float*) . Others 

China 7 
Name 1 Morgan Stanley & Co Inc 91% | 9% 
( vi 

Name 2 Ubs Ag / 
Recent acquisitions/disposals AY 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Maanshan Iron & Steel -A China 
Analyst: Hubert Tang, CFA +8621-3866 8858 Market cap: Rmb49,811m / US$7,178m* 
Company profile Chart: Revenue by commodity, 2007 


Maanshan Iron & Steel was listed on the Hong Kong Stock Exchange in 1993 and was among 
the first batch of overseas-listed Chinese state-owned enterprises (SOE). Its crude production in 
2006 of 10.9mt ranked it No.7 in China. The company's principle steel products include steel 
sections (H and regulation), wire rods, steel plates/strips (HRC and CRC), and train wheels and 
tyres. It dominates the domestic train wheel and tyre market. Maanshan's 5mt greenfield project, 


completed in 2007, produces high-end flat products (HR/CR sheets) mainly for the auto, Steel 
petrochemical and shipbuilding industries. 100% 

Reuters code: 600808.SS, Bloomberg code: 600808 CH, , Internet address: http://www.magang.com.cn Source: UBS estimates 

Projects in the pipeline Company structure Chart: Revenue by region, 2007 
‘07: 5 million tons cold and hot rolling plate project(completion). Chairman: — Gu Jianguo 

Cold rolling silicon steel line. CEO: Zhu changqiu 


Phase 2 capacity expansion at train wheel plant. CFO: Wen Hanqiu 
Major shareholders: (43% free float*) 
Name 1 Magang Grp Holdings Co 
Name 2 E Fund Management 


Others 
9% 


Recent acquisitions/disposals 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Maruichi Steel Tube 


Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 


J apan 


Market cap: ¥338,400m / US$3,229m* 


Company profile 


Chart: Revenue by commodity, 2007 


Maruichi Steel Tube is an independent maker of welded steel tubes. As the firm does not have 
upstream facilities, it purchases materials from blast furnace steel makers and then produces 
steel pipe. The company enjoys strong earnings capabilities relative to sector peers thanks to 1) 
the wide range of diameters offered in its line-up; 2) low delivery costs underpinned by 
manufacturing/distribution bases throughout Japan; and 3) the purchase of 60% of its hot-rolled 


coil from Japanese blast furnace steel makers such as Nippon Steel and JFE Holdings and 40% 


from South Korea-based POSCO and Taiwan's China Steel. 


Other 
2% 


Steel 
98% 


Reuters code: 5463.T, Bloomberg code: 5463 JT, , Internet address: http://www.maruichikokan.co.jp/ 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
CGL capacity expansion in Vietnam Chairman: — Seiji Yoshimura 
CEO: Hiroyuki Suzuki 
CFO: Takashi Matsumi _NAmerica 
Major shareholders: (66% free float*) i ™ 
Name 1 Steel partners \ 
Name 2 Treasury share Japan ee 
——e ; 2% 
Recent acquisitions/disposals 91% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Mechel Russia 


Analyst: Alexei Morozov +7-495-648 2369 


Market cap: US$m / US$21,330m* 


Company profile 


Chart: Revenue by commodity, 2008 


Mechel is a diversified mining and steel company. It is Russia's largest coking coal producer 
(18m tons 2008E), the second largest producer of long products, the third largest nickel 
producer (17k tons), and a sizeable producer of steaming coal (14m 2008E) and iron ore (5m 
tons 2008E). Its consolidated steel capacity is 7m tons. It exports significant quantities of coal to 
Europe and Asia. Mechel's steel business is 100% self-sufficient in coking coal, more than 80% 
in iron ore and 50% in electricity. 


Energy 
1% 


Mining 
38% 


Steel 
61% 


Reuters code: MTL.N, Bloomberg code: MTL US, , Internet address: http:/Avww.mechel.com 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2008 


Chairman: Valentin V. Proskurnya 
CEO: Igor Vladimirovich Zyuzin 
CFO: Stanislav Ploschenko 
Major shareholders: (23% free float*) 
Name 1 Jp Morgan Chase & Co 
Name 2 New City Inv. Mngrs 


12:Elgaugol coking coal project in Russia Yakutia region, the project 
should start production 
'16:reach production level of 30mn t ROM coal 


Europe 
27% 


0 USA 
TH 6a 


| Asia 
SM 


Middle East 
3% 


Recent acquisitions/disposals 


Other 


Acq: Yakutugol coking and thermal coal mining company, Orield Resources - chrome project with mining assets located 


in Kazakhstan and the smelter plant in Russia 


1% 
Russia _ 
51% 


Source: UBS estimates *As at: 04-Jun-08 


. Source: UBS estimates 
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Metalurgica Gerdau Brazil 
Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 Market cap: R$20,088m / US$12,329m* 
Company profile Chart: Revenue by commodity, 2007 
Metalurgica Gerdau is a holding company whose main asset is its 45% stake in Gerdau, the 
largest long steel producer in the Americas. Gerdau is headquartered in Brazil, and the company 
has operations in Argentina, Peru, Canada, Chile, Colombia, the United States, Uruguay, and 
Mexico. It also has a 40% stake in Sidenor, a Spanish specialty producer. Gerdau is mostly a 
mini mill operator focused on civil construction, industrial, and agricultural industries. 
Steel 
100% 
Reuters code: GOAU4.SA, Bloomberg code: GOAU4 BZ, , Internet address: http:/Avww.gerdau.com.br Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
1) Heavy Plate Rolling Mill 870Ktpy-1Mtpy Chairman: Jorge Gerdau Johannpeter 
2) Medium size profiles 650 Ktpy CEO: André Gerdau Johannpeter North South 
3) Capacity de-bottlenecks: 2-3 Mtpy CFO: Oswaldo Burgos Schirmer America ~ — America 
4) New Blast Furnace at Acominas: 1.5-2Mtpy Major shareholders: (77% free float*) 37% 2 11% 
Name 1 Grupo Gerdau 
Name 2 Metalurgica Gerdau \. Europe 
Recent acquisitions/disposals 10% 
Jul '07 Acq:Chaparral Steel Company for US$ 4.22 billion. ; 
Nov '07 Acq;:Signed agreement for the acquisition of the MACSTEELfor US$ 1.458 billion. PP  iBrazil 
42% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Nippon Steel J apan 
Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 Market cap: ¥4,438,151m / US$42,355m* 
Company profile Chart: Revenue by commodity, 2007 
Nippon Steel's crude steel production reached 29.9mt in FY 02, making it Japan's leading steel 
maker in volume terms. The company emanates from the establishment of the state-run Yawata es Urban ‘i 
: , : ' stem ew 
Steel Works in 1901, and as Japan Iron & Steel, it went on to become the leader in Japan's steel Se ae sinters 
a: te a. . \ A 
sector. In 1950, the company split into Yawata Iron & Steel and Fuji Iron & Steel, to comply with Chemical 3% \ os 2% 
legislation aimed at eradicating the over-concentration of economic power. Nippon Steel was 6% 1 
established in 1970 through the re-merger of Yawata Steel and Fuji Steel. 
Engg 
6% 
_ Steel 
81% 
Reuters code: 5401.T, Bloomberg code: 5401 JT, , Internet address: http://www0.nsc.co.jp/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
New plate mill in Ohita Chairman: — Akio Mimura 
New CGL line in China and the U.S. CEO: Shoji Muneoka Others 
New integrated mill in Brazil (with Usiminus) CFO: Shinichi Taniguchi 1% 
Integrated steel mill construction in Thailand Major shareholders: (63% free float*) 
Name 1 Treasury share Asia 
o 
Name 2 Jpn Trustee Service Bk 22% 
Recent acquisitions/disposals 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Nisshin Steel J apan 
Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 Market cap: ¥391,833m / US$3,739m* 
Company profile Chart: Revenue by commodity, 2007 
Nisshin Steel is Japan's 5th largest blast furnace operator in terms of crude steel production 
volumes. The firm introduced a blast furnace in 1962, transforming itself into an integrated steel 
maker while also developing as a specialised maker of sheet products. Given the high weighting 
of construction materials in the coated steel business, Nisshin Steel could be described as a ee 

ven . . . . 7 tee! 

building material maker with a blast furnace. Group members include Wheeling-Nisshin (coated 13% 
steel sheets), Nihon Teppan (coated steel), Sun Wave (stainless steel kitchen units), and Ningbo pe 
Baoxin (cold-rolled stainless steel products). 579% 
Reuters code: 5407.T, Bloomberg code: 5407 JT, , Internet address: http:/Awww.nisshin-steel.co.jp/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
New stainless plant in Malaysia Chairman: — Toshihiko Ono 

CEO: Hideo Suzuki Overseas 
CFO: Yoshikazu Tsuda 20% 
Major shareholders: (62% free float*) 
Name 1 Nippon Steel Corp 
Name 2 Treasury share 
Recent acquisitions/disposals 
Japan 
80% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 

Novolipetsk Steel Russia 
Analyst: Alexei Morozov +7-495-648 2369 Market cap: US$m / US$27,867m* 
Company profile Chart: Revenue by commodity, 2008 
Novolipetsk Steel (NLMK) is Russia's fourth largest steel producer, with 12m tons of crude 
capacity. It is Russia's most advanced flat products producer, focusing on HRC, CRC, coated 7 Other 
steel, slab and electrical steel. Long products are produced at the recently acquired Maxi-Group ae 1% 
mini mills. Self-sufficient in iron ore supply and favourably located, NLMK is one of the most 
profitable steel producers globally. After the acquisition of VIZ-Stal, NLMK is among the top three 
electrical steel producers globally. It also has a JV with Duferco (4.5m tons). Its shares are listed 
on LSE, RTS and Micex. 

Steel 
86% 
Reuters code: NLMKq.L, Bloomberg code: NLMK LI, , Internet address: http:/Avww.nimk.ru Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2008 
3mn t coking coal mine in Kemerovo Region, Russia that should come on Chairman: — Alexei Alexeevich Lapshin 
stream by 2012, steel production expansion at the main production site in CEO: Alexei Alexeevich Lapshin Asia 
Lipetsk, Russia and mini-mill projects in Central Russia. CFO: Galina Aglyamova a 16% 
Major shareholders: (12% free float*) 18% 
Name 1 Blackrock Group Limited Other 
Name 2 Capital International Inc Europe aM 
Recent acquisitions/disposals 26% 
Acq: Maxi-Group, Russian 3mn tons scrap collector and mini-mill owner. 
NA Russia 
6% 29% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Nucor Corp. US 
Analysts: Timna Tanners +1-203-719 3632 | PT Luther +1-212-713 2481 Market cap: US$m / US$21,516m* 
Company profile Chart: Revenue by commodity, 2007 


Nucor is one of the largest US steel producers, with nearly 23m short tons of production in 2007 
and capacity of 25-26m. The company principally manufactures steel products from scrap steel, 
using mini-mill, continuous casting, and automated rolling mill technology. Demand for its sheet, Sheet 


ae ; : j a 19% 
bar, beam, and plate steels come primarily from construction and industrial activity. Nucor has : 30% 
two international ventures pursuing substitutes for the scrap steel it consumes, and it has a Plate 
streamlined steel-making process called Castrip. Downstream was a key focus in 2007. 11% 


Others 


Revenues in 2007 were $16.6bn. 


Structural Bar 
16% 24% 
Reuters code: NUE.N, Bloomberg code: NUE US, , Internet address: http:/Avww.nucor.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Nucor expects to be able to increase capacity at its sheet mills by capacity Chairman: Daniel R Dimicco 
"creep" of about 1M tons/yr. May'08: Filed permit to build 3Mt/yr blast CEO: Daniel R Dimicco 
furnace in Louisiana for $2B targeting late 2010/early 2011 startup. CFO: Terry S Lisenby 
Potential incremental $1B, 3Mt expansion. New 500K-ton, $150M Major shareholders: (99% free float*) ; 
galvanizing line due H208. New 850k-ton SBQ mill due Q208. Name 1 State Farm Mutual Auto Ing United States 


Name 2 Barclays Global Inv. Uk 100% 
Recent acquisitions/disposals 
May'08: Agreed to pay ~$658M for 50% of a new JV with Duferco for the production of beams in Italy and distribution of 
beams into Europe/N. Africa. 


May'08 Acq: Signed MOU with Sidenor to acquire 34% of a new JV to produce and distribute long steel products and 
plate in E EuropelN. Africa. 
Mar'08 Acq: Acquired scrap broker and processor David J Joseph for $1.44B. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
OneSteel Limited Australia 
Market cap: A$6,358m / US$6,092m* 
Company profile Chart: Revenue by commodity, 2007 
OneSteel is the leading manufacturer of long steel products in Australia and a leading distributor 
of metals in Australia and New Zealand. OneSteel manufactures and distributes a wide range of Dist-Int 
products including structural, rail, rod, bar, wire, pipe and tube products. It also distributes sheet Dist- “a 
and coil, piping systems, plate and aluminium products. OneSteel has its own iron ore reserves Australia 
and, following the completion of the $385m Project Magnet, the company is now exporting 3.2Mt om 
of iron ore per annum. OneSteel acquired the manufacturing assets of Smorgon Steel, it major 
domestic competitor, in August 2007. 
Reuters code: OST.AX, Bloomberg code: OST AU, , Internet address: http://www.onesteel.com.au Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Continuing to achieve major milestones on Project Magnet ($400m Chairman: Peter John Smedley 
investment) which is a major growth initiative for OneSteel. CEO: Geoffrey John Plummer 
CFO: Anthony John Reeves Internationa 
Major shareholders: (NA% free float*) 
Name 1 Daiwa Sb Investments Ltd. w% 
Name 2 Argo Investments Ltd Australia 
Recent acquisitions/disposals 91% 


Apr '07: Acquired manufacturing assets of Smorgon steel. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 


UBS 193 


Mining and Steel Primer 10 June 2008 


Outokumpu 


Analysts: Olof Cederholm +46-8-453 7306 / Andrew Snowdowne +44 20 7568 1823 


Finland 


Market cap: €5,423m | US$8,372m* 


Company profile 


Chart: Revenue by commodity, 2007 


Outokumpu operates in the stainless steel market. During the last couple of years it has exited 
most of its mining and metals operations in order to focus on the stainless steel market. 
Outokumpu is among the top stainless steel producers globally, its main competitors being 
ArcelorMittal, ThyssenKrupp and Acerinox. The main market is Europe, which accounts for 
around 75% of stainless sales. Recently Outokumpu announced a number of capacity expansion 
projects within speciality grades, which further cements the company's strong position in this end 
market. 


Others 
3% 


Standard Speciality 
59% 38% 


Reuters code: OUT1V.HE, Bloomberg code: OUT1V FH, , Internet address: http:/Awww.outokumpu.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Expansion of Speciality steel capacity Chairman: — Ole Johansson 
CEO. Juha Rantanen North 
CFO: Esa Lager America 
Major shareholders: (50% free float*) 1% Asia 
Name 1 Finnish State va 14% 
Name 2 Social Ins Instn of Finland 
Recent acquisitions/disposals __ Other 
2% 
Europé 
73% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
POSCO Korea 


Analyst: Yong-suk Son, CFA +82-2-3702 8804 


Market cap: Won51,439,738m | US$50,456m* 


Company profile 


Chart: Revenue by commodity, 2007 


POSCO is the fourth largest steel producer in the world, producing 30.5m tonnes of crude steel 
in 2005. Its main products are a variety of flat steels, including hot and cold rolled, plate, 
galvanised, silicon, and stainless steel sheets. With its state-of-the-art Kwangyang and Pohang 
steel works, POSCO is one of the lowest cost integrated mills in the world. Domestic sales 
comprised 74% of overall sales volumes in 2005. The company's major export destinations are 
China, Japan, Southeast Asia and the US. 


Stainless 
21% 


79% 


Reuters code: 005490.KS, Bloomberg code: 005490 KS, ADR: PKX.N, Internet address: http:/Avww.posco.co.kr 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Planned investment: India integrated mill 12mt, Vietnam integrated mill Chairman: Lee Ku-Taek 

8mt CEO: Lee Ku-Taek China s £ asia 
CFO: Lee Dong Hee TH 7% 


Major shareholders: (78% free float*) 
Name 1 Bank Of New York 
Name 2 Nippon Steel Corp 


Recent acquisitions/disposals 


Japan US 


J 906 


~_ Others 
7% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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Rautaruukki Finland 
Analyst: Olof Cederholm +46-8-453 7306 Market cap: €4,587m / US$7,082m* 
Company profile Chart: Revenue by commodity, 2007 
Based in Finland, Rautaruukki is a carbon steel producer with its main markets in the Nordic Ruukki 
region, the Baltic states, Germany and the UK. The company's steel production consists mainly Engg 
of standard products; in order to differentiate its offering the company is aiming to become a 17% 
metals’ solution and service provider. This means that Rautaruukki is focusing on growing its Ruukki 
component businesses within the construction and engineering segments, with growth coming Const. 
both from organic initiatives as well as acquisitions. ae Steels 
56% 
Reuters code: RTRKS.HE, Bloomberg code: RTRKS FH, , Internet address: http:/www.rautaruukki.fi Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — Jukka Viinanen 
CEO: Sakari Tamminen Fasten 
CFO: Mikko Hietanen Europe —__ Rest of 
Major shareholders: (58% free float*) 1% Europe 
Name 1 Finnish State 15% 
Name 2 IImarinen Mutual Pension | Other 
Recent acquisitions/disposals —— countries 
2% 
& 
62% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Reliance Steel & Aluminum US 
Analysts: Timna Tanners +1-203-719-3632 | PT Luther +1-203-719 3632 Market cap: US$m / US$4,952m* 
Company profile Chart: Revenue by commodity, 2007 
Reliance Steel & Aluminum Co. is one of the largest North American metal service center 
companies, providing metal processing services and distributing metal products such as alloy, Other 
aluminum, brass, copper, carbon steel, titanium, stainless steel, and specialty steel. The Toll 5% 
company has grown steadily over the years, largely via more than 35 acquisitions since its IPO sc mien 
in 1994. In Q206, it closed the $934m cash and stock purchase of distributor EMJ, its largest Stainless & ae Steel 
purchase to date and first acquisition of a public company. Sales in 2006 were $5.8bn and net Alloy Steel ~~ 46% 
income was $355m. ao 
Almnium ~~ 
19% 
Reuters code: RS.N, Bloomberg code: RS US, , Internet address: http://www.rsac.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — David H Hannah 
CEO: David H Hannah 
CFO: Karla R Lewis Foreign 
Major shareholders: (84% free float*) Countries 
Name 1 Neilan Florencea United 5% 
Name 2 Royce & Associates Inc States 
Recent acquisitions/disposals 95% 
Jan'08 Disp:Encore carbon sheet segment ($50M '07 sales). 
Jul'07: Acq: Clayton Metals ($123M ‘06 sales). Feb'07: Acquired Encore Group (C$255M '05 sales). 
Jan'07 Acq: Crest Steel ($129M '05 sales). 
Aug'06 Acq: Yarde Metals for $202M. 
Apr'06 Acq: Earle M Jorgensen for $984M. 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Salzgitter AG Germany 
Analyst: Andrew Snowdowne +44 20 7568 1823 Market cap: €7,811m / US$12,059m* 
Company profile Chart: Revenue by commodity, 2007 

Salzgitter is based in Germany where it is the second largest steel producer after ThyssenKrupp. Services Corp & 

Annual crude steel output was over 7 million tonnes in 2006; revenues of €8.5 billion and a 


on 


earnings before tax of €1.9 billion were earned in the same year. Germany and other Europe 5% 1% 
accounts for about 70% of group earnings. Steel and tubular products that include flat rolled Tubes / _ 
steel, plates, sections, large-diameter pipes, seamless stainless tubes, form the core of its 18% Trading 
operations. The company extended activities to packaging and industrial machinery following 43% 
the acquisition of Klockner-Werke in March 2007. Steel _/ 
ae 
28% 
Reuters code: SZGG.DE, Bloomberg code: SZG GR, , Internet address: http://www.salzgitter-ag.de/en/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Expansion of Ilsenburg facilities adding 0.9mt p.a. of crude steel up to Chairman: — Wolfgang Leese 
2012, investment of c€350; Expansion in Peine facilities adding 0.9mt p.a. CEO: Ei ROW 
of crude steel up to 2010, investment of c€400m CFO: Heinz Joerg Fuhrmann (excluding [ 15% _ America 
Major shareholders: (65% free float*) Germany) an) 
Name 1 Hannoversche Beteil 20% ¥, J 
Name 2 Salzgitter Ag : Rest of 
Recent acquisitions/disposals ~~ Europe 


Mar '08: SIG Beverages in Switzerland; 6% 
Nov07: Bresmex Tuberia in Mexico, 


Mar '07: Kloeckner-Werke in Germany 


Germany “= 
48% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Sanyo Special Steel J apan 
Analysts: Katsuya Takeuchi +81-3-5208 6237 / Atsushi Yamaguchi +81-3-5208 6250 Market cap: ¥112,307m / US$1,072m* 
Company profile Chart: Revenue by commodity, 2007 
Sanyo Special Steel is a dedicated specialty steel producer which has a leading domestic 
production share of bearing steel. Based on its outstanding technological prowess, this single- Others 
factory company manufactures specialty steel products of very high quality. Sanyo Special Steel 10% 
is the only dedicated specialty steel manufacturing company in Japan with equipment for 
manufacturing seamless steel tubes. In addition to specialty steel products, the company makes 
bearing steel, stainless steel, and non-energy development related seamless pipe. 
Steel 
90% 

Reuters code: 5481.T, Bloomberg code: 5481 JP, , Internet address: http://www.sanyo-steel.co.jp/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Capacity expansion in steel making process Chairman: —_ Hiroki Sasaki 

CEO: Nobuyoshi Fujiwara 

CFO: Asia 

Major shareholders: (52% free float*) 13% nis 

Name 1 Nippon Steel Corp J — 

‘0 

Name 2 Master Trust Bk Of Japan Lt ( 

Recent acquisitions/disposals 
\_ Europe 


3% 
Japan 
81% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Severstal Russia 
Analysts: Alexei Morozov +7-495-648 2369 | Andrew Snowdowne +44 20 7568 1823 Market cap: US$m / US$24,890m* 
Company profile Chart: Revenue by commodity, 2006 


Severstal is Russia's largest steel producer on a consolidated basis, with 20.5m tons of crude 
capacity. It has 12m tonnes of capacity in Russia, 4.5m in the US and 4m in the EU. At its core 
Russian operations, the company produces mostly flat products, with a high proportion of value- 100% 
added products such as automotive sheet and large-diameter pipe. The US operations 
specialise in automotive flat while the EU operations focus on specialty long. Through controlling 
stakes in Russian mining companies, its domestic operations are fully self-sufficient in iron ore 
and coking coal. Its shares are listed on RTS and LSE. 


Steel 


Reuters code: CHMF.RTS, Bloomberg code: CHMF RU, , Internet address: http:/www.severstal.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2006 
1mn tons heavy beams complex at the main site in Russia, two 1mntons Chairman: — Alexei A. Mordashov 
mini mills in the Russia's Central region. CEO: Alexei A. Mordashov 
; Rest of the 

CFO: Sergei Ivanovich Kuznetsov World — 

Major shareholders: (17% free float*) 34% 

Name 1 Frontdeal Limited 

Name 2 Kapital 


Recent acquisitions/disposals 


Acq: Celtic Resources gold miner, 3.5mn tons Sparrows Point steel mill in US. 


Disp: Kuzabassugol coal mines sold to ArcelorMittal. Russian 
Federation 
51% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Sims Group Australia 
Market cap: A$6,781m / US$6,498m* 
Company profile Chart: Revenue by commodity, 2007 


Sims Group is involved in the recycling of ferrous and non-ferrous scrap. The business was 


Recycli 
established in 1917 and expanded into the US in 1986 and Europe in 1994. In November 2005, Ge Mant 


solutions 4 
Sims Group merged with Hugo Neu, a 4.3mt scrap producer based in LA and New York in the Non. 8% ile 
US. Hugo Neu received a 26% share in the merged entity as consideration. Sims is now the ferrous 
world's largest producer of ferrous scrap metal used in the steel-making process and a major metal Ferrous 
producer of non-ferrous scrap, particularly copper and aluminium. Longer term, Sims is looking recycling metal 
. . . 0, j 
to expand its non-metals recycling operations. om ind 
‘0 
Reuters code: SGM.AX, Bloomberg code: SGM AU, ADR: SMS.N, Internet address: http:/Awww.sims-group.com.au Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: — Paul Keith Mazoudier 
CEO: Daniel W Dienst 
Australia Europe 
CFO: Robert C Larry 25% 21% 
Major shareholders: (NA% free float*) 
Name 1 Mitsui Raw Mat Dev Pty Ltd \ Newzeland 


Name 2 M&G Investment Mgmt Ltd 2% 


Recent acquisitions/disposals 


Mar '08 Acq: Completed acquisition of Metal Management Inc . 
Nov '05: Merged with Hugo Neu, a US based scrap producer. 


North 
America 
52% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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SSAB 


Analyst: Olof Cederholm +46-8-453 7306 


Sweden 


Market cap: SKr65,513m / US$10,846m* 


Company profile 


Chart: Revenue by commodity, 2007 


SSAB is a niche carbon steel producer. The main focus is on specialty steels, where the main 
products are extra and ultra high-strength sheet and quenched steels. After having mainly 
operated in Europe, SSAB acquired IPSCO in 2007, which almost doubled the size of the 
company and gave it a significant exposure to North America. After the acquisition, the focus 
remains on growing the group's presence in specialty steels, particularly quenched steel, where 


demanzd is less cyclical and profitability generally higher than in standard carbon steel segments. 


Other 
22% 


Plate 
47% 
Strip 
31% 


Reuters code: SSABa.ST, Bloomberg code: SSABA SS, , Internet address: http:/Awww.ssab.se 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

Investing in plate in the US Chairman: — Sverker Martin-Lof 
CEO: Olof Faxander N.Am 
CFO: Martin Lindqvist 33% 
Major shareholders: (91% free float*) Asia 
Name 1 Industrivarden 3% 
Name 2 Amf Pension Fondforvaltning 


Recent acquisitions/disposals 


Div: IPSCO tubular in 2008 


ROW 


2% 
Europe 


62% 


Source: UBS estimates 


*As at: 04-Jun-08. 


Source: UBS estimates 


Steel Authority of India 


Analysts: Sandeep Bhatia +91-22-2286 2032 / Sunita Sachdev +91-22-2286 2059 


India 


Market cap: Rs635,049m / US$14,904m* 


Company profile 


Chart: Revenue by commodity, 2007 


Steel Authority of India (SAIL), 85.8% owned by the government of India, is India's largest steel 
producer, with sales of 12.6mt of steel in FY07 from its factories in Bhilai, Bokaro, Durgapur, 
Rourkela, and IISCO's plant in Burnpur. SAIL benefits from backward integration of captive iron 
ore mines, but is dependent on coal purchases from Coal India and coking coal imports for its 
energy needs. SAIL improved its energy consumption and manpower usage benchmarks over 
FY04-07. It plans to expand and produce 24mt of hot metal by 2010. 


Iron & 
Steel 
100% 


Reuters code: SAIL.BO, Bloomberg code: SAIL IN, , Internet address: http:/Avww.sail.co.in 


Source: UBS estimates 


Projects in the pipeline Company structure 


Chart: Revenue by region, 2007 


SAIL plans to increase its crude steel production capacity from 13.5 mn tns Chairman: — Shri S.K. Roongta 

in FYO7 to 24.5 mn tns by FY2010. We believe SAIL will expand hot metal CEO: 

capacity to 15.4 mn tns by FY2010E CFO: Shri S. Bhattacharya 
Major shareholders: (14% free float*) 
Name 1 Government Of India 
Name 2 LIC 


Recent acquisitions/disposals 


Foreign 
Countries 
3% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 


UBS 198 


Mining and Steel Primer 10 June 2008 


Steel Dynamics Inc. US 
Analysts: Timna Tanners +1-203-719 3632 | PT Luther +1-212-713 2481 Market cap: US$m / US$7,231m* 
Company profile Chart: Revenue by commodity, 2007 
Steel Dynamics is a mini-mill steel producer that began operations in 1996 at its main sheet 
plant in Butler, Indiana. In recent years, it built a 1.3m ton structural steel plant, acquired a Others 
600,000 ton bar-making facility, and bought Roanoke Electric's 1m tons of long product capacity. 11% a 
This has shifted its mix to about 50% flat products and 50% long, from mostly flat previously. It is Bar 23% 
working to develop scrap substitutes through its Mesabi Nugget project, and recently bought 16% 
scrap company Omnisource. STLD has value-add expansion projects underway, a second paint wand 
line, and new rail capacity. Structurals Aded Steel 
27% 23% 


Reuters code: STLD.O, Bloomberg code: STLD US, , Internet address: http:/www.steeldynamics.com Source: UBS estimates 

Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Structural and rail 1.1M ton expansion for $275M online H208. Mesabi Chairman: Keith E. Busse 

Nugget JV with Kobe steel to produce 500k tonnes of iron nuggets in mid- CEO: Keith E. Busse United States 
2009 ($235M project, 81% stake). Expand bar production 250k in 2009 for CFO: Theresa Wagler 100% 
$35M. Operate surface iron ore mining, $165M investment. Major shareholders: (91% free float*) 


Name 1 Tpg-Axon Capital Mgmt Lp 
Name 2 Wellington Mgmt Co Lip 


Recent acquisitions/disposals 


Oct'07 Acq: Scrap processor OmniSource for $1.3B. 
July'07 Acq: downstream galvanized steel processor The Techs for $373M. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 

Sumitomo Metal Industries J apan 
Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 Market cap: ¥2,422,211m | US$23,116m* 
Company profile Chart: Revenue by commodity, 2007 


Sumitomo Metal Industries is Japan's 3rd largest blast furnace operator on the basis of annual 
crude steel output volumes. The firm took on its current form with the 1935 merger of Sumitomo 
Seikosho and Sumitomo Shindo Kokan. The company is among the global majors in terms of Sedienine 
market share for seamless pipe. The consolidated group features some listed firms-such as I% 
Sumitomo Pipe & Tube and Sumitomo Titanium-and recently an unlisted, equity-accounted 
affiliate, SUMCO, has also come to play an influential role in earnings. 


Other Engg 
3% / 1% 


_ Steel 
92% 
Reuters code: 5405.T, Bloomberg code: 5405 JT, ADR: SMMLY.PK, Internet address: http://www.sumitomometals.co.jp Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Seamless pipe mill in Brazil (JV with Vallourec) Chairman: — Hiroshi Shimozuma 
Two blast furnace capacity expansion at Okayama CEO: Hiroshi Tomono Asia 
Sheet production at Vietnam (with China steel) CFO: 30% 
Major shareholders: (64% free float*) 
Name 1 Sumitomo Corp Other 
Name 2 Treasury share 11% 
Recent acquisitions/disposals 
Japan 
59% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Tata Steel Ltd. 


Analyst: Sandeep Bhatia +91-22-2286 2032 


India 


Market cap: Rs596,231m / US$13,993m* 


Company profile Chart: Revenue by commodity, 2007 
Established in 1907, Tata Steel - the Tata group's flagship company - is India's largest integrated 

private sector steel company. Its 5m ton Jamshedpur plant produces both flat and long products, Ferro Others 

and completed a 1m ton expansion in April 2005. Tata Steel has captive iron ore and coal mines Alloys & ™% 

and one of the world's most modern steel making and finishing facilities at Jamshedpur in Minerals” 

eastern India. In August 2004, the company announced its first major overseas investment, in an 

NatSteel, Singapore, giving it a manufacturing footprint in six countries in Asia Pacific. 


Steel 
85% 


Reuters code: TISC.BO, Bloomberg code: TATA IN, , Internet address: http://www.tatasteel.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Expand capacity at Jamshedput to 6.8 mn tns by June 2008 Chairman: — Ratan Naval Tata ; 
Greenfield expansion are Orissa (6 mtpa), Chattisgarh (5 mtpa) and CEO: Mr B Muthuraman India 
Jharkhand (12 mtpa) CFO: Mr Koushik Chatterjee 100% 
Major shareholders: (69% free float*) 
Name 1 Tata Sons Ltd 
Name 2 LIC 
Recent acquisitions/disposals 
Apr '07 Acqg:Corus for £6.2bn 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Ternium Argentina 
Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 Market cap: US$m / US$8,965m* 
Company profile Chart: Revenue by commodity, 2006 


Ternium is among Latin America's largest steel producers, with total annual capacity of 11.6 


million tonnes. Essentially a holding company, its focus is on the flat steel market, with some Steel 


exposure to long products. The company's operations are in Argentina (Siderar - 2.8mtpa), 100% 
Mexico (Hylsamex - 3.8mtpa, IMSA - 3Mtpy), and Venezuela (Sidor - 5.0mtpa), with 
approximately 50% of the company's sales derived from the North American market and 45% in 
Central and South American markets. The Venezuela asset is in the process of being 
nationalized by the government. 
Reuters code: TX.N, Bloomberg code: TX US, , Internet address: http://www.ternium.com/en/ Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2006 
Argentina: 1.2 Mt of crude steel capacity Chairman: Paolo Riccardo Rocca 
CEO: Daniel Agustin Novegil North 
CFO: Roberto Philipps America 
Major shareholders: (15% free float*) 42% 
Name 1 Techint Europe & 
Name 2 Usiminas Other 
Recent acquisitions/disposals 1% 
Acq: IMSA for US$3.2 bn South an 
Central 
America 
57% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 


UBS 200 


Mining and Steel Primer 10 June 2008 


ThyssenKrupp 


Analyst: Andrew Snowdowne +44 20 7568 1823 


Germany 
Market cap: €21,237m / US$32,788m* 


Company profile 


Chart: Revenue by commodity, 2007 


Following the merger of Thyssen and Krupp in 1999, ThyssenKrupp is a major conglomerate 
based on three pillars: steel, capital goods and services. It has six operating business segments: 
carbon steel, stainless steel, automotive parts, elevators, technologies and services. Alongside 
product manufacturing, the group is increasingly concentrating on system solutions and 
innovative services. Some 33% of revenue is generated in Germany, with the EU (28%) and the 


NAFTA countries (21%) the other primary regions contributing to revenue. 


Elevator Corporate 
9% 1% 


Services 
Stainless 30% 
15% 
Tech 
Steel 


22% 
23% 


Reuters code: TKAG.F, Bloomberg code: TKA GF, , Internet address: http:/Awww.thyssenkrupp.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

5 mt p.a. of slabs in Brazil starting in Q3 CY09 (TK CSA Brazil) for an Chairman: — Ekkehard Dietrich Schulz Asien 
investment of €3.7 bn; Hot rolled (5.2Mtpa) and Stainless steel (1Mtpa) CEO: Ekkehard Dietrich Schulz 20% 
unit in Alabama, starting in 2010 for an investment of €3.1 bn CFO: Ulrich Middelmann 


Major shareholders: (75% free float*) 


Name 1 


sia/Pacific 


Alfried Krupp Von Bohlen Rest of the B%Rest of the 
Name 2 Thyssenkrupp Ag EU ~~ World 
Recent acquisitions/disposals 31% 5% 
May'08 Acq:Recent small acquisitions such as US National Wheel-o-Vatot in , 
Dec'07 Acq: UK Apollo Metals. 
May'07 Acq: Czech Rep. Tesyco Group 
Germany 
36% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Tokyo Steel J apan 


Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 


Market cap: ¥219,881m / US$2,098m* 


Company profile 


Chart: Revenue by commodity, 2007 


Tokyo Steel is Japan's largest independent electric arc furnace steelmaker. The company 
produced small shaped steel and steel bars through the early 1970s, and H-beam steel (from 
junior to jumbo size)-the forte of blast furnace steelmakers-through the 1980s. Tokyo Steel 
annually expanded its share of crude steel production in the early 1990s. The company 
produces shaped steel at its Kyushu facility (west Japan), bars and rods at the Takamatsu plant 
(west Japan), thin steel sheet and small shaped steel at the Okayama mill (west Japan), and H- 


beam steel at Utsunomiya (east Japan). 


Steel 


100% 


Reuters code: 5423.T, Bloomberg code: 5423 JT, , Internet address: http://www.tokyosteel.co.jp 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Sheet producing mini mill Chairman: 
CEO: Toshikazu Nishimoto 


CFO: 


Major shareholders: (51% free float*) 
Toshiko Iketani 
Iketani Sci. & Tech. Found 


Name 1 
Name 2 


_ Overseas 
24% 


Recent acquisitions/disposals 


Japan 
76% 


Source: UBS estimates 


*As at: 04-Jun-08. Source: UBS estimates 
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United States Steel Corp US 
Analysts: Timna Tanners +1-203-719 3632 | PT Luther +1-212-713 2481 Market cap: US$m / US$20,510m* 
Company profile Chart: Revenue by commodity, 2007 

US Steel is one of the largest integrated steel producers in North America. Through its 

subsidiary, USSE in Slovakia and Serbia, it is one of the largest integrated flat-rolled steel Tubular Others USSE(Eur 

producers in Central Europe. Annual production capacity is about 31.5m tons globally, with 12% 2% ope) 


18.4m in the US. In 2003, US Steel acquired National Steel out of bankruptcy, and in 2007 it 28% 


bought pipe maker Lone Star and Canada’s Stelco. Its flat-rolled steel is sold primarily to US. Flat 
automotive, construction, and appliance industries, and it also produces tin and tubular steel. It Rolled 
owns iron ore mines in the US. 58% 


Reuters code: X.N, Bloomberg code: X US, , Internet address: http:/Avww.usx.com Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 


Considering $1B investment for new coke battery ovens in US, in partto Chairman: = John P Surma Jr 


replace existing batteries. Announced $300M plan to expand US iron ore CEO: John P Surma Jr Europe 
operations. CFO: Gretchen R Haggerty 980% 
Major shareholders: (97% free float*) 
Name 1 Wellington Mgmt Co LIp 
Name 2 Harbert Mgmt Corporation 
Recent acquisitions/disposals 
Oct'07 Acq: 5.5M ton Canadian integrated steel producer Stelco for $1.85B. United 


Sep'07 Disp: Agreed to sell certain rail operations to Canadian National for $300M. 


June'07 Acq:Tubular steel manufacturer Lone Star for $2.1B. eg 

‘0 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Usinas Siderurgicas de MG Brazil 
Analysts: Edmo Chagas +5521 3262 9226/ Carlos Vasques +55-21-3262 9670 Market cap: R$41,894m / US$25,713m* 
Company profile Chart: Revenue by commodity, 2007 


Usiminas is one of the largest steel companies in Brazil, with 9.0 million tonnes of crude steel 

capacity. Usiminas controls about 50% of the Brazilian steel market. It dominates the supply for 

the auto industry and is the sole supplier of heavy plates in Brazil.A group composed of Nippon 100% 
Steel, Camargo Correa, Votorantim, CVRD, and Usiminas's employees control the company, 

with 63% of it voting shares. 


Steel 


Reuters code: USIM5.SA, Bloomberg code: USIM5 BZ, ADR: USNMY.PK, Internet address: http:/Awww.usiminas.com.bi Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
1) Steel expansions: 6.2Mt (2011-2015) Chairman: —_Bertoldo Machado Veiga 
2) Iron ore Expansion: 24 Mt (2012) CEO: Rinaldo Campos Soares 

CFO: Paulo Penido Pinto Marques 


Major shareholders: (45% free float*) 
Name 1 Nippon Steel Corp 
Name 2 Camargo Correa/Votortm 


Recent acquisitions/disposals 


‘07 Acq:J.Mendes for US$1.8 bn - 1.1 to 1.8 Bt expected Iron ore reserves. 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Voestalpine AG Austria 
Analyst: Andrew Snowdowne +44 20 7568 1823 Market cap: €8,802m / US$13,590m* 
Company profile Chart: Revenue by commodity, 2007 


Voestalpine is based in Linz, Austria and is Austria's largest steel producer with an annual 
capacity of c6.7Mtpa. The company operates in the areas of steel, railways, profilform and 
automotive. It collectively offers a portfolio of products that include standard and high quality Automotive 


steel grades, rails and switches, steel tubes, blanks and body parts used in cars, special profiles F Piodlvcls 
Fabricated 4140 


and welded tubes. It is a leading supplier in Europe for steel products and technology to the Structural 
automotive industry, the construction sector, producers of household appliances, and a leading Steel Steel 
supplier to the railway industry, globally. 13% fag 
Railway 
Systems 
27% 
Reuters code: VOES.VI, Bloomberg code: VOE AV, , Internet address: http:/www.voestalpine.com Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2007 
The Steel division is investing - €469 mainly in the ‘Linz 2010' project, Chairman: — Wolfgang Eder 
which comprises the expansion of rolling mills to 5mt p.a. by 2010 CEO: Wolfgang Eder Rest of the 
CFO: Robert Ottel World ~ 
Major shareholders: (67% free float*) 18% E ; 
Name 1 Invest Gmbh & Co Oeg Austria 
Name 2 Voestalpine Employee es 


Recent acquisitions/disposals 


‘08 Boehler-Uddeholm.'08 Acq:such as Energie AG and Control & Display Systems 


European 
Union 
66% 
Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
Vyksunsky Pipe Russia 
Analyst: Alexei Morozov +7-495-648 2369 Market cap: US$m / US$3,162m* 
Company profile Chart: Revenue by commodity, 2006 


Vyksunsky Pipe is one of Russia's largest steel pipe companies, with 2006 output of 1.5 million 

tons - 20% of domestic production. Its product range includes welded pipes of various diameters, 

including large diameter, making it the key supplier of the domestic oil and gas industry. The 

company is also Russia's largest producer of railcar wheels, with annual output of 0.8 million 

units, most of which are sold to Russian Railways. Sales of wheels account for c20% of total 

revenues. Vyksunsky Pipe is majority controlled by United Metallurgical Company (OMK) and Iron & 


quoted on the RTS Board, with a free float of 5%. pay 
‘0 
Reuters code: VSMZI.RTS, Bloomberg code: VSMZ RU, , Internet address: http:/Avww.omk.ru Source: UBS estimates 
Projects in the pipeline Company structure Chart: Revenue by region, 2006 
Chairman: — Anatoly M. Sedykh 
CEO: Vladimir Kochetkov 
CFO: Igor Ponomarev 
Major shareholders: (5% free float*) ; 
Name 1 Metallinvestbank Russian 


Name 2 Depositary Clearing Co Federation 


Recent acquisitions/disposals 100% 


Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 
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Wuhan Steel 


Analyst: Hubert Tang, CFA +8621-3866 8858 


China 


Market cap: Rmb115,767m / US$16,682m* 


Company profile 


Chart: Revenue by commodity, 2007 


Wuhan Steel is the second-largest listed steelmaker in terms of market capitalisation in China. It 
had crude production of 13.8mt in 2006 and ranked No. 5 in China. The company is the only 
steelmaker in China that can produce oriented silicon steel. It also holds a dominant market 
share in the high-end, non-oriented silicon steel market. 


Steel 
100% 


Reuters code: 600005.SS, Bloomberg code: 600005 CH, , Internet address: http://www.wisco.com 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 

1580 hot rolling project. Chairman: — Deng Qilin 

new second steel-making ex-situ tranformation project. CEO: Wang Ling 

No.1&2 coke oven transformation. CFO: Ying hong 
Major shareholders: (15% free float*) Others 
Name 1 Wuhan Iron & Steel Grp Crp China 4% 
Name 2 E Fund Management 96% 

Recent acquisitions/disposals 

‘07 Acq:Batch of subsidiaries steel-making related including Wugang Coking etc. from parent by total RMB 8.7bn 

Source: UBS estimates *As at: 04-Jun-08. Source: UBS estimates 

Yodogawa Steel J apan 


Analysts: Atsushi Yamaguchi +81-3-5208 6250 / Katsuya Takeuchi +81-3-5208 6237 


Market cap: ¥108,854m / US$1,039m* 


Company profile 


Chart: Revenue by commodity, 2007 


Yodogawa Steel Works is a large, independent maker of rolled steel products. Such firms 
normally do not have upstream facilities (blast or electric furnaces), and instead purchase hot 
rolled coils from blast furnace operators. Yodogawa Steel has a strong presence in the domestic 
markets for high-grade galvanised steel and prepainted steel sheets. Earnings trends at 52%- 
owned Taiwanese subsidiary Sheng Yu Steel (Sysco) are highly material for consolidated results 
as a whole. Like the parent company, Sysco is a rolled steel product maker. Aside from its 
operations in Taiwan, the firm sells to mainland China. 


Other 
/ 4% 


Electric 
Furnace 
6% 


/ 


Steel 
Sheet 
90% 


Reuters code: 5451.T, Bloomberg code: 5451 JT, , Internet address: http://www. yodoko.co.jp/ 


Source: UBS estimates 


Projects in the pipeline Company structure Chart: Revenue by region, 2007 
Chairman: 
CEO: Yoshitsugu Kokubo 
CFO: 
Major shareholders: (63% free float*) 
Name 1 Treasury share 
Name 2 Jpn Trustee Service Bk 


Recent acquisitions/disposals 


Japan 
64% 


Source: UBS estimates *As at: 04-Jun-08. 


Source: UBS estimates 
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Other important steel producers 
AK Steel 


AK Steel is a mid-tier US steel producer, with capacity of 5.4 million tonnes per 
annum. AK Steel was unsuccessful in its bid to acquire National Steel in 2003, 
losing out to US Steel — a move which left it confined to the ranks of the mid- 
tier producers. 


Beijing Shougang Group 


Shougang is China’s fourth-largest steelmaker by output, with capacity of 8.2 
million tonnes, and is Beijing’s largest. It has recently made headlines with its 
plan to shut its polluting operations in Beijing for environmental reasons and 
open up a 15 million tonnes per annum steel plant in neighbouring Hebei 
Province. 


Imidro (Iran Mines & Mineral Industry Development & 
Renovation Organisation 


Imidro (formerly NISCO) operates 7.9 million tonnes per annum of capacity in 
Iran. The company is an affiliate of the Iranian Mining & Metals ministry. 


Riva Group 


The Riva Group is a conglomerate of companies operating in the iron and steel 
production industry and related activities. It is the outright leader of the sector in 
Italy, the sixth in Europe, and eleventh in the world with over 15 million tonnes 
per annum of steel capacity. This position was attained over 50 years, as the 
result of an expansion policy that included the acquisition, restructuring and 
revitalisation of several companies. The most important of these was the 
privatisation of ILVA from IRI Group in 1995. 
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Definitions of common terms 


Acid mine drainage 


Adit 
Aerial magnetometer 
Aeromagnetic survey 


Agitation 


Alloy 


Alluvial placer 


Alteration 


Aluminium 
Amalgam 
Amphibolite 
ANFO 
Anode 
Anthracite 
Anticline 
Aquifer 
Asbestos 
Ash 
Assay 


Autogenous grinding 


Back 
Backfill 


Backwardation 


Ball mill 


Banded iron formation (BIF) 
Bank 

Basalt 

Base metal 

Basic rocks 

Batholith 


Bauxite 
Bedding 
Bench 
Beneficiate 


Bio-leaching 
Bit 

Blast furnace 
Blasthole 


Blasting 


Blister copper 


Acidic run-off water from mine waste dumps and mill tailings ponds containing sulphide minerals. Also refers to ground water 
pumped to the surface from mines 


A tunnel driven horizontally into a hillside to provide access to a mineral deposit 
An instrument used to measure magnetic field strength from an aeroplane 
A geophysical survey using a magnetometer aboard, or towed behind, an aircraft 


In metallurgy, the act or state of being stirred or shaken mechanically, sometimes accomplished by the introduction of 
compressed air 


A compound of two or more metals 


Gravels that have been transported and deposited by flowing waters, streams, creeks, etc, depositing placer gold and other 
valuable minerals. Also called an ‘alluvial deposit’ 


Any physical or chemical change in a rock or mineral subsequent to its formation. Milder and more localised than 
metamorphism 


A light, malleable metal that is a good conductor of electricity. Commonly found in nature in oxidised form, bauxite 
A mixture of different elements or substances; such as an alloy of mercury with another metal 

A metamorphic rock largely made up of amphibole and plagioclase minerals 

Acronym for ammonium nitrate and fuel oil, a mixture used as a blasting agent in many mines 

The positive electrode at which oxidisation occurs. The other electrode that completes the circuit in an electrolysis reaction 
A hard, black coal containing a high percentage of fixed carbon and a low percentage of volatile matter 

An arch or fold in layers of rock shaped like the crest of a wave 

A water-bearing bed of porous rock, often sandstone 

One of the characteristics of this fibrous mineral is its high resistance to heat 

The inorganic residue remaining after ignition of coal 

A chemical test performed on a sample of ores or minerals to determine the amount of valuable metals contained 


The process of grinding ore in a rotating cylinder using large pieces of the ore as a grinding medium instead of conventional 
steel balls or rods 


The ceiling or roof of an underground opening 
Waste material used to fill the space in an underground mine created by mining an orebody 


A situation when the cash or spot price of a metal stands at a premium over the price of the metal for delivery at a forward 
date. Caused by a shortage of metal deliverable to the exchange in days or weeks rather than months 


A steel cylinder filled with steel balls into which crushed ore is fed. The ball mill is rotated, causing the balls to cascade and 
grind the ore (it is the most common method of grinding ore) 


A bedded deposit of iron minerals 

Top of the shaft in an underground mine 

An extrusive volcanic rock composed primarily of plagioclase, pyroxene and some olivine. It is normally dark in colour 
A subset of non-precious metals (for example, copper, lead, zinc) 

Igneous rocks that are relatively low in silica and composed mostly of dark-coloured minerals, for example, basalt 


A large mass of igneous rock extending to great depth with its upper portion dome-like in shape. Similar, smaller masses of 
igneous rocks are known as bosses or plugs 


A rock made up of hydrous aluminium oxides; the most common aluminium ore 

The arrangement of sedimentary rocks in layers 

Vertical mining component in an open pit, typically 10 million in height and 5 million to 6 million in width. 
To concentrate or enrich; often applied to the preparation of iron ore for smelting 


A process for recovering metals from low-grade ores by dissolving them in solution, the dissolution being aided by bacterial 
action 


The cutting end of a drill frequently made of an extremely hard material such as industrial diamonds or tungsten carbide 


A reaction vessel in which mixed charges of oxide ores, fluxes and fuels are blown with a continuous blast of hot air and 
oxygen-enriched air for the chemical reduction of metals to their metallic state 


A drill hole in a mine that is filled with explosives in order to blast loose a quantity of rock 
Technique to break ore in an underground or open-pit mine 


A crude form of copper (assaying about 99%) produced in a smelter, which requires further refining before being used for 
industrial purposes 
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Block caving 
Bornite 
Bre-X 


Breccia 
Broken reserves 


Bulk mining 


Bulk sampling 


Bullion 
Cadmium 


Cage 


Carbon-in-leach 


Carbon-in-pulp 


Cash cost 


Cathode 


Chalcocite 
Chalcopyrite 
Chromite 
Chute 


Cinnabar 
Classifier 
Clay 
Cleavage 
Coal 


Coking coal 


Collar 


Column flotation 


Complex ore 


Concentrate 


Cone crusher 


Conglomerate 
Contact 
Contact metamorphism 


Contango 


Continuous miner 
Converter 
Copper 
Cordillera 


Core 


A cheaper method of mining in which large blocks of ore are undercut, causing the ore to break or cave under its own weight 
An ore mineral of copper. Its presence often indicates high grades of Cu 


This mining fraud, which broke in March 1997, had a profound effect on the industry, particular for junior Canadian exploration 
companies like Bre-X, which suddenly found it very difficult to raise money. 


A rock in which coarse angular fragments are surrounded by a mass of fine-grained minerals 
The ore in a mine which has been broken by blasting but which has not yet been transported to surface 


Any large-scale, mechanised method of mining involving many thousands of tonnes of ore being brought to surface per day 
(see block caving) 


Large-scale sampling of mineralised rock, frequently hundreds of tonnes, selected in such a manner as to be representative 
of the potential orebody being sampled. Used to determine metallurgical characteristics 


Metal formed into bars or ingots, for example, gold, silver or lead 
A metal used in metal-protecting alloys; often produced as a by-product of zinc refining 


The conveyance used to transport people and equipment between the surface and the levels in an underground mine; the 
underground equivalent of an elevator 


A metallurgical process very similar to the carbon-in-pulp gold extraction method. In the carbon-in-leach process, the 
leaching and absorbing of gold onto carbon take place in the same tank rather than different tanks as in C-I-P (carbon-in- 
pulp) 

A process to recover gold from a cyanide leach slurry. Coarse, activated carbon particles are moved counter-current to the 
slurry, absorbing the gold. Loaded carbon is removed by screening, and the gold is recovered from the carbon by stripping in 
a caustic cyanide solution followed by electrolysis or by zinc precipitation 


Includes production costs, royalties, marketing and refining charges, together with all administration expenses at the joint 
venture level 


A rectangular metal sheet, produced by electrolytic refining, usually 99.9% pure in the case of cathode copper and 
deliverable to the LME 


A sulphide mineral of copper common in the zone of secondary enrichment 
A sulphide mineral of copper and iron; the most important ore mineral of copper 
The primary ore mineral of chromium 


An underground opening, usually constructed of timber and equipped with a gate, through which broken ore is drawn from a 
stope into mine cars 


A vermilion-coloured ore mineral of mercury 

A mineral-processing machine which separates minerals according to size and density 

A fine-grained material composed of hydrous aluminium silicates; commercial grades are often used as a paper filler 
The tendency of a mineral to split along crystallographic planes 

A carbonaceous rock mined for use as a fuel 


Bituminous coal used in the production of steel via basic oxygen furnace (BOF) route, generally low in sulphur and 
phosphorous. More scarce than thermal coal and thus priced at a premium 


The term applied to the timbering or concrete around the mouth of a shaft; also used to describe the top of a mill hole 


A separation process, carried out in a tall cylindrical column, whereby valuable minerals float due to their greater wetability 
than gangue minerals 


An ore containing a number of minerals of economic value. The term often implies that there are metallurgical difficulties in 
liberating and separating the valuable metals 


A fine, powdery intermediate product of the milling process formed by separating a valuable metal from waste 


A machine which crushes ore between a gyrating cone or crushing head and an inverted, truncated cone known as a bowl 


A sedimentary rock consisting of rounded, water-worn pebbles or boulders cemented into a solid mass 
A geological term used to describe the line or plane along which two different rock formations meet 
Metamorphism of country rocks adjacent to an intrusion, caused by heat from the intrusion 


A situation in which the price of a metal for forward or future delivery stands at a premium over the cash or spot price of the 
metal 


A piece of mining equipment which produces a continuous flow of ore from the working face 
In copper smelting, a furnace used to separate copper metal from matte 

Very malleable and ductile red metal that is a good conductor of electricity 

The continuous chain of mountain ranges on the western margin of North and South America 


The long cylindrical piece of rock, about an inch in diameter, brought to surface by diamond drilling 
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Country rock 
Cross-cut 
Crust 
Cut-and-fill 


Cut-off grade 


Cyanidation 


Decline 


Deposit 


Development 


Diamond 


Diamond drilling 
Dilution 
Dip 


Disseminated ore 


DRI 


Drift 


Due diligence 


Dump 
Dyke 


Electrolysis 


Electrolytic refining 


EM survey 


Environmental impact study (EIS) 


Epigenetic 


Epithermal 
Era 


Erosion 


Evaporite 
Exploration 


Explosive 


Face 
Fault 
Feldspar 


Fines 


Fines (iron ore) 


Loosely used to describe the general mass of rock adjacent to an orebody. Also known as the host rock 
A horizontal opening driven from a shaft and (or near) right angles to the strike of a vein or other orebody 
The outermost layer of the Earth; includes both continental and oceanic crust 


A method of stoping in which ore is removed in slices, or lifts, and then the excavation is filled with rock or other waste material 
(backfill), before the subsequent slice is extracted 


The lowest grade of mineralised material considered economic; used in the calculation of the ore reserves for a given deposit 


A method of extracting gold grains from crushed or ground ore by dissolving them in a weak solution of sodium or calcium 
cyanide: also known as leaching 


A sloping underground opening for machine access from level to level or from surface; also called a ramp 


A mineralised body which has been physically delineated by sufficient drilling, trenching, and/or underground work and found 
to contain a sufficient average grade of metal or metals to warrant further exploration and/or development expenditures. 
Such a deposit does not qualify as a commercially mineable ore body, or as containing ore reserves, until final legal, 
technical, and economic factors have been resolved 


In an underground mine the process of tunnelling etc, to gain access to the orebody 


The hardest known mineral, composed of pure carbon; low-quality diamonds are used to make bits for diamond drilling in 
rock 


Rotary rock drilling that cuts a core of rock that is recovered in long cylindrical sections, 2cm or more in diameter 
The process by which rock removed along with the ore in the mining process, lowers the grade of the ore 
The angle at which a vein, structure or rock bed is inclined from the horizontal, measured at right angles to the strike 


Ore carrying small particles of valuable minerals, spread more or less uniformly through the gangue matter; distinct from 
massive ore, wherein the valuable minerals occur in almost solid form with very little waste mineral included 


Direct Reduced Iron; refers to iron produced from ore without melting. The term is used broadly to include the product of 
several processes that produce primary iron similar to pig iron without exceeding the melting temperature 


A horizontal underground opening that follows along the length of a vein or rock formation as opposed to a crosscut which 
crosses the rock formation 


The degree of care and caution required before making a decision; loosely, a financial and technical investigation to 
determine whether an investment is sound 


A pile of broken rock or ore on surface 
A long and relatively thin body of igneous rock that, while in the molten state, intruded a fissure in older rocks 


An electric current is passed through a solution containing dissolved metals, causing the metals to be deposited onto a 
cathode 


The process of purifying metal ingots that are suspended as anodes in an electrolytic bath, alternated with refined sheets of 
the same metal which act as starters or cathodes 


A geophysical survey method which measures the electromagnetic properties of rocks 


A written report, compiled prior to a production decision, that examines the effects proposed mining activities will have on the 
natural surroundings 


Orebodies formed by hydrothermal fluids and gases that were introduced into the host rocks from elsewhere, filling cavities 
in the host rock 


Hydrothermal deposits formed at low temperature and pressure 
A large amount of geological time 


The breaking down and subsequent removal of either rock or surface material by wind, rain, wave action, freezing and 
thawing and other processes 


Sedimentary rock formed by precipitation from water of soluble minerals due to evaporation 
Prospecting, sampling, mapping, diamond drilling and other work involved in searching for ore 


Commercial explosives used for breaking rock underground or in surface operations. Generally ammonium nitrate based, but 
can by nitro-glycerine based 


The end of a drift, crosscut or stope in which work is taking place 

A break in the Earth’s crust caused by tectonic forces which have moved the rock on one side with respect to the other 
A group of common rock-forming minerals that includes microcline, orthoclase, plagioclase and others 

(1) The sand or other small-sized components of a placer deposit 

(2) The material passing through a screen during washing or other processing steps of a mining operation 


Particles generally of less than 6mm diameter, either as mined or separated from coarser material by screening. Marketable fines 
meet various specifications regarding iron ore content and impurities and normally require agglomeration before use in steel 
manufacture 
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Float 


Flotation 


Flux 


Fold 
Footwall 
Foundry/smelter 


Free milling 


Front end loader 
Froth flotation 


Galena 
Gangue 
Geochemistry 
Geology 
Geophysics 


Geostatistics 
Geothermal 
Gold 


Gold loan 


Gossan 


Grab sample 


Grade 
Granite 


Gravity meter, gravimeter 


Gravity separation 


Grinding 


Grizzly 


Gypsum 


Gyratory crusher 


Haematite 
Halite 
Hanging wall 
Hanging wall 


Haul 


Haulage 


Head grade 


Heap leaching 


Heavy minerals 


Hectare 


A term often used among miners and geologists, for pieces of ore or rock that have fallen from veins; or strata; or have been 
separated from the parent vein by weathering agencies 


A process for concentrating materials based on the selective adhesion of certain minerals to air bubbles in a mixture of water 
and ground-up ore. When the right chemicals are added to a frothy water bath of ore that has been ground to a fine powder, 
the minerals will float to the surface. The metal-rich flotation concentrate is then skimmed off the surface 


A chemical substance that reacts with gangue minerals to form slags, which are liquid at furnace temperature and low enough in 
density to float on the molten bath of metal or matte 


Any bending or wrinkling of rock strata 
The rock on the underside of a vein or ore structure 
A pyrometallurgical plant where the concentrate is chemically reduced in order to extract the metal or metals it contains 


Used to describe gold and silver ores from which the precious metals can be recovered by concentrating methods without resorting to 
pressure leaching or other chemical treatment 


Loader with a bucket at the front. Usually diesel powered and articulated, capacity up to 20 cubic metres. 


Very common method of concentrating, especially sulphide based ores, by changing the surface characteristics of the target 
mineral and separating using air bubbles. 


Lead sulphide, the most common ore mineral of lead 

Rock surrounding a mineral or precious gem in its natural state 

The study of the chemical properties of rocks 

The science concerned with the study of the rocks which compose the earth 


The study of the physical properties of rocks and minerals which include magnetism, specific gravity, electrical conductivity 
and radioactivity 


Statistical methods used to estimate ore reserves and resources, usually from bore hole data 
Heat from the Earth’s interior 
A very ductile and malleable brilliant yellow precious metal that is resistant to air and water corrosion 


A form of debt financing whereby a potential gold producer borrows gold from a lending institution, sells the gold on the open 
market, uses the cash for mine development, then pays back the gold from actual mine production 


The rust-coloured capping or staining of a mineral deposit, generally formed by the oxidation or alteration of iron sulphides 


A sample from a rock outcrop that is assayed to determine if valuable elements are contained in the rock. A grab sample is 
not intended to be representative of the deposit, and usually the best-looking material is selected 


The relative value or tenor of an ore or of a mineral product 
A coarse-grained intrusive igneous rock consisting of quartz, feldspar and mica 


An instrument for measuring the gravitational attraction of the earth; gravitational attraction varies with the density of the 
rocks in the vicinity 


Recovery of gold from crushed rock or gravel using gold’s high specific gravity to separate it from lighter material 


Means of reducing ore into very small particles by means of pressure or impact. Different types of grinders are used in the 
processing plant to obtain the desired dimension 


A grating, usually constructed of steel rails, placed over the top of a chute or ore pass for the purpose of stopping large 
pieces of rock or ore that may hang up in the pass. Can be called a mantle 


A sedimentary rock consisting of hydrated calcium sulphate 


A machine that crushes ore between an eccentrically mounted crushing cone and a fixed crushing throat. Typically has a 
higher capacity than a jaw crusher 


An oxide of iron, and one of that metal’s most common ore minerals 

Rock salt 

The mass of rock overlying a geological structure such as an orebody or fault 
The rock on the upper side of a vein or ore deposit 


Process of moving rock horizontally, or along shallow inclines (generally less than 1 in 6) out of an underground or open pit mine. 
Usually by truck but often by train or conveyor 


Underground, a tunnel which constitutes the main horizontal transport conduit, generally runs from the cross cut to the shaft 
tips 
The average grade of ore fed into a mill 


The process whereby valuable metals, usually gold and silver, are leached from a heap, or pad, of crushed ore by leaching 
solutions percolating down through the heap and collected from a sloping, impermeable liner below the pad 


The accessory detrital minerals of a sedimentary rock with a high specific gravity 


An area of land equivalent to 10,000 square meters or 2.47 acres 
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High grade 

Hoist 

Host rock 
Hydrometallurgy 
Hydrothermal 

Igneous rocks 

Ilmenite 

Induced polarisation (IP) 


Industrial minerals 


In-fill drilling 


Intrusive 


lon exchange 


lron 
Jaw crusher 


Jig 


Joint 


Kimberlite 


Lagging 


Launder 
Leachable 


Leaching 


Lead 


Lens 
Level 
LHD 


Lignite 
Limestone 
Limonite 
Lode 
Logging 
London fix 


London Bullion Market Association 


(LBMA) 

London Metal Exchange (LME) 
Long ton 

Lump (ore) 

Magma 

Magmatic segregation 
Magnesium 


Magnetic gradient survey 


Magnetic separation 


Rich ore. As a verb, it refers to selective mining of the best ore in a deposit 

The machine used for raising and lowering the cage or other conveyance in a shaft 

The rock surrounding an ore deposit 

The treatment of ore by wet processes, such as leaching, resulting in the solution of a metal and its subsequent recovery 
Relating to hot fluids circulating in the earth’s crust 

Rocks formed by the intrusion of molten matter from far below the earth’s surface 

An ore mineral of titanium, an iron-titanium oxide 

A method of ground geophysical surveying employing an electrical current to determine indications of mineralisation 


Non-metallic, non-fuel minerals used in the chemical and manufacturing industries. Examples are asbestos, gypsum, salt, 
graphite, mica, gravel, building stone and talc 


Drilling within a group of previously drilled holes to provide a closer spaced pattern to define more accurately the parameters 
of the orebody 


A body of igneous rock formed by the consolidation of magma intruded into other rocks, in contrast to lavas, which are 
extruded upon the surface 


An exchange of ions in a crystal with irons in a solution. Used as a method for recovering valuable metals, such as uranium, 
from solution 


A ductile and malleable greyish white metal used in making steel 
A machine in which rock is broken by the action of steel plates 


A piece of milling equipment used to concentrate ore on a screen submerged in water, either by the reciprocating motion of 
the screen or by the pulsation of water through it 


Naturally occurring parting in rock, perpendicular to bedding 
A variety of mantle rock; the most common host rock for diamonds 


Planks or small timbers placed between steel ribs along the roof of a stope or drift to prevent rocks from falling, rather than to support 
the main weight of the overlying rocks 


A chute or trough for conveying pulp, water or powdered ore in a mill 
Extractable by chemical solvents 


A chemical process by which a soluble metallic compound is extracted from ore by dissolving the metals in a solvent; see 
cyanidation 


A heavy soft malleable ductile but inelastic bluish white metallic element found mostly in combination and used in pipes, 
cable sheaths, batteries, solder, type metal, and shields against radioactivity 


Generally used to describe a body of ore that is thick in the middle and tapers towards the ends 
A horizontal opening in a mine; levels are usually established at regular intervals, usually 50 metres or more apart 


Acronym for load haul dump, an underground, low profile, articulated loader capable of short transporting distances, 
generally diesel powered but can be electric, often remotely controlled in dangerous unsupported areas. 


A soft, low-rank brownish black coal 

A bedded, sedimentary deposit consisting chiefly of calcium carbonate 

A brown, hydrous iron oxide 

A mineral deposit in solid rock 

The process of recording geological observations of drill Core either on paper or on computer disk 


The twice-daily bidding session held by five dealing companies to set the gold price. There are also daily London fixes to set 
the prices of other precious metals 


The most active of the gold markets, based in London, sets indicator prices for gold twice a day at 10h30, the a.m. fix, and 
15h00, the p.m. fix. 


A major bidding market for base metals, which operates daily in London 

2,240 lbs. avoirdupois (compared with a short ton, which is 2,000 Ibs) 

Unbeneficiated marketable iron ore particles of 6-30mm diameter and usually with less than 15-20% accompanying fines 
The molten material deep in the Earth from which rocks are formed 

An ore-forming process whereby valuable minerals are concentrated by settling out of a cooling magma 

A malleable and ductile silvery white metal that is used in alloys 


A geophysical survey using a pair of magnetometers a fixed distance apart, to measure the difference in the magnetic field 
with height above the ground 


A process in which a magnetically susceptible mineral is separated from gangue minerals by applying a strong magnetic field; 
ores of iron are commonly treated in this way 
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Magnetic susceptibility 
Magnetite 

Marble 

Marginal deposit 


Marra Mamba iron ore 


Matte 


Mesh size 


Metallurgical coal 
Metallurgy 
Metamorphic rocks 
Mill 


Millivolts 
Mineable reserves 


Mineral 


Mineral processing 


Molybdenum 


Muck 
Native metals 


Net smelter return 


Net smelter royalty 
Nickel 

Niobium 

Nugget 

Open pit 
Operating cost 
Ore 

Ore pass 


Ore reserves 


Orebody 

Organic maturation 
Ounce 

Outcrop 
Overburden 


Oxidation 


Pan 


Pegmatite 


Pellet 
Pentlandite 
Phyllite 
Piesolitic 
Pig iron 
Pillar 


A measure of the degree to which a rock is attracted to a magnet 

Black, magnetic iron ore, an iron oxide 

A metamorphic rock formed by the recrystallisation of limestone under intense heat and pressure 
An orebody of minimal profitability 


A mixture of haematite and goethite that is low in the silica and alumina impurities normally associated with the Brockman Formation. 
Itis yellow/brown in colour and friable 


A product of a smelter, containing metal and some sulphur, which must be refined further to obtain pure metal 


The number of openings within a 1 inch square of screen in which materials are sifted. The most common sizes for screens 
used with concentrates in mining are: #20, #30, #40, #60, #80, and #100 mesh size 


Coal used in steel manufacture 
The study of extracting metals from their ores 
Rocks which have undergone a change in texture or composition as the result of heat and/or pressure 


A plant in which ore is treated and metals are recovered or prepared for smelting; also a revolving drum used for the grinding 
of ores in preparation for treatment 


A measure of the voltage of an electric current, specifically, one-thousandth of a volt 
Ore reserves that are known to be extractable using a given mining plan 


A naturally occurring homogeneous substance having definite physical properties and chemical composition and, if formed under 
favourable conditions, a definite crystal form 


Extraction and concentration of economic minerals contained in ore. It includes various procedures that rely on the mineral's 
gravimetric, and magnetic characteristics, on its colour, on reagents to make target particles float to the surface (flotation) 


An element often found in copper porphyry deposits. It is used extensively in steels particularly grinding steels and as a 
filament material 


Ore or rock that has been broken by blasting 

Metals occurring in nature in pure form, uncombined with other elements 

An interest in a mining property held by the vendor on the net revenue generated from the sale of metal produced by the 
mine 

Royalty based on metal poured at the smelter based on a fixed percentage, typically 1-5%, and the prevailing metal price 
A silvery white metal that is very resistant and stable at ambient temperatures 

A rare brilliant white metal always found in combination with tantalum 

A small mass of precious metal, found free in nature 

A mine that is entirely on the surface. Also referred to as an open-cut or open-cast mine 

Cash cost plus depreciation and amortisation 

A mixture of ore minerals and gangue from which at least one of the metals can be extracted at a profit 

Vertical or inclined passage for the downward transfer of ore connecting a level with the hoisting shaft or a lower level 


The calculated tonnage and grade of mineralisation which can be extracted profitably; classified as possible, probable and 
proven according to the level of confidence that can be placed in the data 


A natural concentration of valuable material that can be extracted and sold at a profit 

The process whereby peat is converted into coal 

Unit of mass, equal to 31.1034 grams 

An exposure of rock or mineral deposit that can be seen on surface, that is, not covered by soil or water 
Worthless or low-grade surface material covering a body of useful mineralisation 


The alteration of a mineral by weathering and the action of surface waters resulting in conversion, partly or wholly, to oxides, 
carbonates and sulphates 


To wash gravel, sand or crushed rock samples in order to isolate gold or other valuable metals by their higher density 


A coarse-grained, igneous rock, generally coarse, but irregular in texture, and similar to a granite in composition; usually 
occurs in dykes or veins and sometimes contains valuable minerals 


Iron ore fines agglomerated by heat treatment with clay into a roughly spherical shape. 
Nickel iron sulphide, the most common nickel ore 

Scaly minerals, micas, chlorites and clays 

A term applied to iron ores which contain large nodules (ooliths) about the size of a pea 
Crude iron produced by a blast furnace 


A block of solid ore or other rock left in place to structurally support the shaft, walls or roof of a mine 
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Pitchblende 
Placer deposit 


Plate tectonics 


Platinum Group Metals (PGMs) 


Plutonic 
Porphyry 
Porphyry copper 
Potash 

Precious metals 
Precipitate 


Primary crushing 


Primary deposits 


Pulp 
Pyrite 
Pyrrhotite 
Quarry 
Quartz 


Radioactivity 

Raise 

Ramp 

Rare earth elements 
Reclamation 
Recovery 

Refining 


Refractory material 


Refractory ore 


Regional metamorphism 


Replacement ore 


Reserves 
Resistivity survey 


Resources 


Resuing 
Rock 


Rock mechanics 


Rockbolting 
Rockburst 


Rod mill 


Room-and-pillar mining 


Rotary drill 


An important uranium ore mineral. It is black in colour, possesses a characteristic greasy lustre and is highly radioactive 
A deposit of sand and gravel containing valuable metals such as gold, tin or diamonds 


A geological theory which postulates that the Earth's crust is made up of a number of rigid plates which collide, rub up 
against and spread out from one another 


Metals in the platinum group as defined by the periodic table; includes platinum, palladium and rhodium 
Refers to rocks of igneous origin that have come from great depth 

Any igneous rock in which relatively large crystals, called phenocrysts, are set in a fine-grained groundmass 
A deposit of disseminated copper minerals in or around a large body of intrusive rock 

Potassium compounds mined for fertiliser and for use in the chemical industry 

High value metals including gold, silver, platinum and palladium 

A mixture of mineral particles filtered from solutions as a result of a chemical reaction 


Process of reducing blasted ore into smaller fragments so that it can be transported to the processing plant. In underground 
mines, the primary crusher is often located underground, or at the entrance to the processing plant 


Valuable minerals deposited during the original period or periods of mineralisation, as opposed to those deposited as a result 
of alteration or weathering (called secondary deposits) 


Pulverised or ground ore in solution 

A yellow iron sulphide mineral, normally of little value. It is sometimes referred to as ‘fool's gold’ 
A bronze-coloured, magnetic iron sulphide mineral 

Open-pit operation where stone, rock and construction materials are extracted 


Common rock-forming mineral consisting of silicon and oxygen. When coloured with impurities it can form a variety of semi- 
precious gems 


The property of spontaneously emitting alpha, beta or gamma rays by the decay of the nuclei of atoms 
A vertical or inclined underground working that has been excavated from the bottom upward 
Underground or open pit road access 

Relatively scarce minerals such as niobium, yttrium and the lanthanides 

The restoration of a site after mining or exploration activity is completed 

The percentage of valuable metal in the ore that is recovered by metallurgical treatment 

Purifying the matte or impure metal undertaken to obtain a pure metal or mixture with specific properties 


A material with a very high melting point used for applications such as furnace linings and kilns. They are also used for 
resistance to abrasion, excessive pressures, chemical attack and rapid temperature changes 


Ore that resists the action of chemical reagents in the normal treatment processes and which may require pressure leaching 
or other means to effect the full recovery of the valuable minerals 


Metamorphism caused by both the heat of igneous processes and tectonic pressure over a long period of time 


Ore formed by a process during which certain minerals have passed into solution and have been carried away, while 
valuable minerals from the solution have been deposited in the place of those removed 


That part of a mineral resource that can be mined profitably 
A geophysical technique used to measure the resistance of a rock formation to an electric current 


The calculated amount of material in a mineral deposit. It can be classified as measured, indicated or inferred, based on the 
density of drill hole data used 


A method of stoping in narrow-vein deposits whereby the wallrock on one side of the vein is blasted first and then the ore 
A mass containing a combination of minerals 


The study of the mechanical properties of rocks, which includes stress conditions around mine openings and the ability of 
rocks and underground structures to withstand these stresses 


The act of supporting openings in rock with steel bolts anchored in holes drilled especially for this purpose 


A violent release of energy resulting in the sudden failure of walls or pillars in a mine, caused by the weight or pressure of the 
surrounding rocks 


A rotating steel cylinder that uses steel rods as a means of grinding ore 


A method of mining flat-lying ore deposits in which the mined-out area, or rooms, are separated by pillars of approximately 
the same size 


A machine that drills holes by rotating a rigid, tubular string of drill rods to which is attached a bit. Commonly used for drilling 
large-diameter blastholes in open-pit mines 
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Royalty 


Run of mine ore 
Run-of-mine 


Salting 


Sample 

Sampling 
Scintillation counter 
Secondary blasting 


Secondary enrichment 


Sedimentary rocks 


Seismic prospecting 


Self-potential 


Semi-autogenous grinding (SAG) 


Semi-autogenous mill 


An amount of money paid at regular intervals by the lessee or operator of an exploration or mining property to the owner of 
the ground. Generally based on a certain amount per tonne or a percentage of the total production or profits. Also, the fee 
paid for the right to use a patented process 


Uncrushed ore in its natural state just as it is when blasted 
A term used loosely to describe ore of average grade 


The act of introducing metals or minerals into a deposit or samples, resulting in false assays. Done either by accident or with 
the intent of defrauding the public 


A small portion of rock or a mineral deposit taken so that the metal content can be determined by assaying 

Selecting a fractional but representative part of a mineral deposit for analysis 

An instrument used to detect and measure radioactivity by detecting gamma rays; more sensitive than a Geiger counter 
Use of explosives to break large rocks as the result of primary, production blasting 


Enrichment of a vein or mineral deposit by minerals that have been taken into solution from one part of the vein or adjacent 
rocks and re-deposited in another 


Secondary rocks formed from material derived from other rocks and laid down under water. Examples are limestone, shale 
and sandstone 


A geophysical method of prospecting, utilising knowledge of the speed of reflected sound waves in rock 


A technique, used in geophysical prospecting, which recognises and measures the minute electric currents generated by 
sulphide deposits 


A method of grinding rock into fine powder whereby the grinding media consist of larger chunks of rocks and steel balls 


A mill in which rock is reduced to smaller particles partially by grinding against other pieces of rock 
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Common abbreviations 


ABARE 
ANFO 
av. 

bbl 

BIF 


Australian Bureau of Agricultural and Resource Economics 
ammonium nitrate and fuel oil (explosive) 
avoirdupois 

barrel 

banded iron formation 

British thermal unit 

cost, insurance, freight 

Commodity Research Bureau 

estimated data 

environmental impact study 

free alongside ship 

free on board 

gross domestic product 

gigawatt (thousand megawatts) 

induced polarisation 

Institute of Supply Management (formerly NAPM) 


joule (unit of energy) 


Japanese benchmark; a contract for coal and iron ore negotiations 


Japan fiscal year (April to March) 
kilocalories (unit of energy) 
kilogram 

thousand tonnes 

pound 

London Bullion Market Association 
load haul dump 

London Metal Exchange 

Long ton unit of iron equivalent to 1% Fe content 
million British thermal units 
thousand cubic feet 

million cubic feet 

million tonnes 

Megawatts 

see ISM 

net smelter royalty 

ounce 

pascal (unit of pressure) 

coals for pulverised injection 
platinum group metals 

rare earth elements 
semi-autogenous grinding 
state-owned enterprise 

short ton 

solvent extraction/electrowinning 
tesla (unit of magnetic induction) 
treatment and refining charges 
tonnes of coal equivalent 

tonnes of oil equivalent 

volt 


volcanogenic massive sulphide 
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Metals trading - an introduction 


Producers and consumers of metals are subject to the vagaries of the metal price 
cycle. Where the metal trades on an exchange, or in a well-established over-the- 
counter (OTC) market, the producer has little ability to negotiate its selling price 
and the consumer tends to buy metal with reference to a benchmark price, with 
little ability to negotiate a discount. Producers and consumers do have the ability 
to manage their metal price through the use of derivative contracts, either 
intermediately or directly with each other. 


Precious metals markets are the largest and most sophisticated derivative 
markets, and we will explain how producers and consumers can manage their 
gold price risk using derivatives. Other traded metals are explained in a later 
section. 


Vanilla forwards 


Arguably the simplest form of metal price management is the forward sale (or 
purchase). Precious metals forward prices are calculated using four parameters: 
the spot metal price, the tenor of the agreement, the US interest rate, and the 
Gold interest rate. The forward gold price is calculated as follows: 


Forward = spot price + (spot price x (USdollar - Goldinterestrate) x days 
price interest rate 
360 


Both US dollar and gold interest rates are available from market data sources 
such as Reuters and Bloomberg, and while US dollar interest rates are easily 
understood, the interest rate of gold is an unusual concept to the uninitiated. 


Holders of gold, predominantly central banks, lend the metal via an OTC market. 


Because the stock of central bank gold is vast (at c30,000 tonnes, or about 12 
years of annual gold production), interest rates are normally low and almost 
always lower than US dollar interest rates. Consequently, from the formula 
above, the forward price for gold is higher than the spot price, which is another 
way of saying that gold is always in contango. 


The mechanism of a forward sale is very simple. A producer enters into an 
agreement to deliver gold to a commercial or investment bank (known as a 
‘bullion bank’) at some future date at a pre-determined price. The bullion bank, 
in order to hedge its risk, borrows gold (directly or indirectly) from a central 
bank, sells that gold into the spot market and invests the proceeds in the US 
dollar interest rate market. At maturity, the producer delivers gold to the bullion 
bank, which returns the gold (plus interest) to the central bank, thus ending the 
borrowing agreement. The vanilla forward has the following important 
characteristics: 


(1) Producers that enter into a forward sales agreement cause supply to come 
to the gold spot market before (in some cases years before) the gold is 
produced. 


(2) Although described as ‘producer selling’, the gold mining company does 
not sell any gold, rather the producer’s counterparty, ie, the bullion bank, 
sells gold to hedge its risk. 


John Reade 
john.reade@UBS.com 
+44 20 7567 6758 
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(3) In the forward sales agreement described above, neither party has any 
metal price risk as a result of this transaction. The gold mining company 
has reduced its risk by guaranteeing the gold price that it will receive for 
some of its gold. The bullion bank has no metal price risk because it will 
deliver dollars to the producer at maturity and return the gold to the central 
bank. The central bank’s metal price risk does not change as a result of this 
transaction. 


(4) At maturity, the gold price will very probably be different from the forward 
price agreed. If the spot price is higher than the contracted forward price, 
the gold mining company receives a premium to what it would have 
received. If the spot price is lower, then the gold mining company receives 
that lower price and takes an opportunity loss. The gold producer does not 
take an actual loss because of a higher spot price — it still receives the price 
that it contracted to receive, which should have been high enough when it 
entered into the forward contract. So, even if the gold price were to go to 
US$1000/oz, gold producers would experience only opportunity losses 
rather than any actual loss. 


(5) This transaction results in large credit risks. The bullion bank has the risk 
that the gold producer will not deliver the gold. The central bank has the 
risk that the bullion bank will not return its gold at the end of the contract. 
Consequently, bullion-banking operations tend to be undertaken by highly 
rated commercial banks, minimising the central bank’s credit risk. 
Similarly, bullion banks often require that their producer clients restrict 
their hedging operations to a maximum percentage of ore reserves and/or a 
maximum multiple of years of production. 


Spot-deferred forwards 


A deferred forward is a forward contract without a pre-defined delivery date. 
While the pricing of a plain forward will be based on the known gold swap rate 
to maturity, the deferred forward will be calculated on a rolling basis using the 
shorter-date requested by the client. These rates can be of varying tenors, from 
overnight to one year or longer. As each shorter-dated forward matures, it is 
rolled over for a further period; therefore, no settlement is required until the 
customer’s chosen maturity date. 


Using deferred forwards introduces an extra element of market risk. Since the 
final maturity date is unknown, it is not possible to fix the interest components 
until maturity. This gives rise to an exposure to floating dollar and gold lease 
interest rates. Often, such instruments are used by producers who believe that 
dollar interest rates are expected to rise in the future. The producer will roll spot 
sales on a deferred (floating) basis until dollar rates have risen, giving the 
producer a more attractive contango (swap rate) to lock in until maturity. 


Lease rate exposure 


In a similar way to the spot-deferred example, producers can also initiate trades 
to take advantage of movements in gold lease rates or to exploit the shape of the 
gold lease rate curve. For example, if a producer wants to sell forward gold for 
five years, but the treasurer thinks that the cost of borrowing gold for five years 
is high, the producer can decide that it would rather pay ‘floating gold’ for the 
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duration of the five-year trade. Each quarter, the producer borrows gold for three 
months in the market. Because three-month gold interest rates are almost always 
lower than five-year gold interest rates, this trade has historically paid off — the 
cost of borrowing gold by the producer has been lower if he floats his gold lease 
rate (ie, borrows in the short term to fund a longer-term requirement). It does, 
however, introduce risk into the trade; past behaviour is no guarantee of future 
performance. 


Options 

While vanilla forwards are simple, they do not allow much flexibility. The use 
of options allows more flexible strategies to be constructed, in some cases for no 
cost and no extra risk. While in certain cases, options can add tremendous risk to 


producers or consumers, depending on the strategy, options have less risk than 
the vanilla forwards do. 


Conclusion 


This has been a very brief introduction to the gold derivative strategies that can 
be used by mining companies to manage their metal price risks. We have 
attempted to show some very basic strategies that gold mining companies use to 
lock in future prices. In addition, we have tried to show some of the more 
sophisticated strategies that gold mining companies have used to increase their 
received gold price. Other metals markets have not been discussed in any detail 
for the sake of brevity but the principles of trading are the same, if constrained 
by market depth and liquidity. 


Other useful sources of information 
Mining industry consultants 


AME Mineral Economics: monthly and annual reports on the industry and in depth cost studies. Cover: aluminium, 
copper, lead and zinc, nickel, gold, titanium minerals, iron ore, coal and steel. http://www.ame.com.au 


Brook Hunt: monthly reports and annual cost studies on aluminium, copper, gold, lead, nickel, stainless steel, zinc. 
http://www.brookhunt.com 


CRU Group: monthly and ad hoc reports on aluminium, base metals, steel and ferroalloys, precious metals industries. 
http://www.cru.co.uk/ 


Gold Fields Mineral Services (GFMS): good source of data on gold and silver. http://www.gfms.co.uk/ 
Websites 

International Iron & Steel Institute (IISI): http://;www.worldsteel.org/ 

Johnson Matthey (PGMs site): http://www.platinum.matthey.com/ 

The Bullion Desk (information on precious metals markets): http://www.thebulliondesk.com 

US Geological Survey (USGS): http://minerals.er.usgs.gov/minerals/pubs/commodity/ 

World Gold Council: http://www.gold.org/ 

Introduction to mining 

Whyte, J. and Danielson, V. (1998) Mining Explained: A Layman’s Guide, The Northern Miner, 150p. 
Data sources 

World Bureau of Metal Statistics 


Further reading on gold and/or precious metals trading 
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Jameson, R. (1997) Managing Metals Price Risk, UBS, Risk Publications 

Bernstein, P. (2001) The Power of Gold: the History of an Obsession, John Wiley & Sons, 432p. 

Green, T. (1984) The New World of Gold: the inside story of the mines, markets, politics, investors, Walker & Co., 324p. 
Faber, M. (2002) Tomorrow’s Gold, CLSA, 432p. 
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= Statement of Risk 


We point out to investors the potential risks inherent in the mining sector, 
including, but not limited to, the volatile nature of commodity prices and 
currencies, which may differ materially from expectations. Furthermore, the 
sector is exposed to political, financial and operational risks, each of which has 
the potential to significantly impact company/industry performance. 


a Analyst Certification 


Each research analyst primarily responsible for the content of this research 
report, in whole or in part, certifies that with respect to each security or issuer 
that the analyst covered in this report: (1) all of the views expressed accurately 
reflect his or her personal views about those securities or issuers; and (2) no part 
of his or her compensation was, is, or will be, directly or indirectly, related to 
the specific recommendations or views expressed by that research analyst in the 
research report. 
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Required Disclosures 


This report has been prepared by UBS Limited, an affiliate of UBS AG. UBS AG, its subsidiaries, branches and affiliates 


are referred to herein as UBS. 


For information on the ways in which UBS manages conflicts and maintains independence of its research product; 
historical performance information; and certain additional disclosures concerning UBS research recommendations, 


please visit www.ubs.com/disclosures. Additional information will be made available upon request. 


UBS Investment Research: Global Equity Rating Allocations 


UBS 12-Month Rating Rating Category Coverage’ IB Services” 
Buy Buy 59% 38% 
Neutral Hold/Neutral 34% 35% 
Sell Sell 7% 26% 
UBS Short-Term Rating Rating Category Coverage” IB Services* 
Buy Buy less than 1% 67% 
Sell Sell less than 1% 25% 


1:Percentage of companies under coverage globally within the 12-month rating category. 
2:Percentage of companies within the 12-month rating category for which investment banking (IB) services were provided within 


the past 12 months. 


3:Percentage of companies under coverage globally within the Short-Term rating category. 
4:Percentage of companies within the Short-Term rating category for which investment banking (IB) services were provided 


within the past 12 months. 


Source: UBS. Rating allocations are as of 31 March 2008. 
UBS Investment Research: Global Equity Rating Definitions 


UBS 12-Month Rating 


Definition 


Buy 
Neutral 
Sell 


FSR is > 6% above the MRA. 
FSR is between -6% and 6% of the MRA. 
FSR is > 6% below the MRA. 


UBS Short-Term Rating 


Definition 


Buy 


Sell 


Buy: Stock price expected to rise within three months from the time the rating was assigned 


because of a specific catalyst or event. 


Sell: Stock price expected to fall within three months from the time the rating was assigned 


because of a specific catalyst or event. 


UBS 223 


Mining and Steel Primer 10 June 2008 


KEY DEFINITIONS 


Forecast Stock Return (FSR) is defined as expected percentage price appreciation plus gross dividend yield over the next 12 
months. 

Market Return Assumption (MRA) is defined as the one-year local market interest rate plus 5% (a proxy for, and nota 
forecast of, the equity risk premium). 

Under Review (UR) Stocks may be flagged as UR by the analyst, indicating that the stock's price target and/or rating are 
subject to possible change in the near term, usually in response to an event that may affect the investment case or valuation. 
Short-Term Ratings reflect the expected near-term (up to three months) performance of the stock and do not reflect any 
change in the fundamental view or investment case. 


EXCEPTIONS AND SPECIAL CASES 


UK and European Investment Fund ratings and definitions are : 

Buy: Positive on factors such as structure, management, performance record, discount; Neutral: Neutral on factors such as 
structure, management, performance record, discount; Sell: Negative on factors such as structure, management, performance 
record, discount. 

Core Banding Exceptions (CBE) : Exceptions to the standard +/-6% bands may be granted by the Investment Review 
Committee (IRC). Factors considered by the IRC include the stock's volatility and the credit spread of the respective company's 
debt. As a result, stocks deemed to be very high or low risk may be subject to higher or lower bands as they relate to the rating. 
When such exceptions apply, they will be identified in the Company Disclosures table in the relevant research piece. 


Unless otherwise indicated, please refer to the Valuation and Risk sections within the body of this report. 
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Additional Prices: Acerinox, €16.52 (05 Jun 2008); Aditya Birla Minerals Limited, A$2.51 (06 Jun 2008); African Rainbow 
Minerals, RCnt28,000 (05 Jun 2008); Agnico-Eagle Mines Ltd., US$66.73 (05 Jun 2008); Alcoa Inc., US$40.08 (05 Jun 2008); 
Alumina Limited, A$5.52 (06 Jun 2008); Angang Steel, HK$18.84 (06 Jun 2008); Angang Steel - A, Rmb19.65 (06 Jun 2008); 
Anglo American, 3,304p (05 Jun 2008); Anglo American Plc (South Africa), RCnt50,950 (05 Jun 2008); Anglo Platinum Ltd, 
RCnt133,100 (05 Jun 2008); AngloGold Ashanti, RCnt27,075 (05 Jun 2008); Ann Joo Resources, RM3.68 (06 Jun 2008); 
Antam, Rp3,225 (06 Jun 2008); Antofagasta Plc, 670p (05 Jun 2008); Aquarius Platinum, 807p (05 Jun 2008); ArcelorMittal, 
€65.58 (05 Jun 2008); ArcelorMittal South Africa Ltd, RCnt26,100 (05 Jun 2008); Avoca Resources Limited, A$2.32 (06 Jun 
2008); Baosteel, Rmb11.81 (06 Jun 2008); Barrick Gold Corporation, US$40.43 (05 Jun 2008); BHP Billiton (South Africa), 
RCnt28,899 (05 Jun 2008); BHP Billiton Limited, A$44.00 (06 Jun 2008); BHP Billiton Plc, 1,878p (05 Jun 2008); BlueScope 
Steel, A$12.00 (06 Jun 2008); Boliden, SKr62.50 (05 Jun 2008); Bumi Resources, Rp7,900 (06 Jun 2008); Cameco Corporation, 
C$41.18 (05 Jun 2008); Centennial Coal Company Limited, A$5.10 (06 Jun 2008); Centerra Gold Inc., C$8.09 (05 Jun 2008); 
China Coal Energy, HK$15.92 (06 Jun 2008); China Shenhua Energy, HK$33.90 (06 Jun 2008); China Steel, NT$52.30 (06 Jun 
2008); Cia. de Minas Buenaventura, US$68.19 (05 Jun 2008); Cia. Siderurgica Nacional, R$81.70 (05 Jun 2008); Cia. Vale do 
Rio Doce (ON), R$63.44 (05 Jun 2008); Cia. Vale do Rio Doce (PN), R$53.00 (05 Jun 2008); Coal & Allied Industries Limited, 
A$106.00 (06 Jun 2008); Commercial Metals Company, US$37.46 (05 Jun 2008); Daido Steel, ¥665 (05 Jun 2008); Dongkuk 
Steel Mill, Won49,000 (05 Jun 2008); DOWA Holdings, ¥776 (05 Jun 2008); DRDGOLD Ltd, RCnt599 (05 Jun 2008); Energy 
Resources of Australia Limited, A$23.33 (06 Jun 2008); Equinox Minerals Limited, C$4.55 (05 Jun 2008); Erdemir, 695.95c (05 
Jun 2008); Evraz Group SA, US$111.50 (05 Jun 2008); Exxaro Resources, RCnt14,600 (05 Jun 2008); Felix Resources, 
A$19.65 (06 Jun 2008); First Quantum Minerals Ltd., C$77.50 (05 Jun 2008); FNX Mining Company, C$24.19 (05 Jun 2008); 
Fording Canadian Coal Trust, C$82.90 (05 Jun 2008); Franco-Nevada Corporation, C$20.90 (05 Jun 2008); Freeport-McMoRan, 
US$117.06 (05 Jun 2008); Fujikura, ¥495 (05 Jun 2008); Furukawa Electric, ¥459 (05 Jun 2008); Gerdau, R$84.00 (05 Jun 
2008); Gerdau Ameristeel Corp, US$17.88 (05 Jun 2008); Gloucester Coal Limited, A$11.92 (06 Jun 2008); Gold Fields Ltd, 
RCnt9,612 (05 Jun 2008); Goldcorp Inc., US$39.49 (05 Jun 2008); Golden Star Resources Ltd., US$3.03 (05 Jun 2008); Grupo 
Mexico, P79.67 (05 Jun 2008); Grupo Simec, US$17.43 (05 Jun 2008); Harmony Gold Mining Co Ltd, RCnt9,140 (05 Jun 2008); 
Harry Winston Diamond Corporation, C$28.53 (05 Jun 2008); Hidili Industry Int'l Development, HK$12.74 (06 Jun 2008); 
Hindalco Industries, Rs175.60 (06 Jun 2008); Hitachi Cable, ¥467 (05 Jun 2008); Hitachi Metals, ¥1,620 (05 Jun 2008); 
Hochschild Mining, 419p (05 Jun 2008); HudBay Minerals Inc., C$16.95 (05 Jun 2008); Hulamin, RCnt2,259 (05 Jun 2008); 
Hyundai Steel, Won83,500 (05 Jun 2008); Iluka Resources Limited, A$3.62 (06 Jun 2008); Impala Platinum Holdings Ltd, 
RCnt31,720 (05 Jun 2008); Inco Indonesia, Rp6,200 (06 Jun 2008); Industrias CH, P58.22 (05 Jun 2008); Inmet Mining 
Corporation, C$69.40 (05 Jun 2008); INPEX Holdings, ¥1,250,000 (05 Jun 2008); Japan Petroleum Exploration, ¥7,140 (05 Jun 
2008); JFE Holdings, ¥6,100 (05 Jun 2008); Jiangxi Copper, HK$17.70 (06 Jun 2008); JSW Steel, Rs1,085.00 (06 Jun 2008); 
Kagara Limited, A$4.85 (06 Jun 2008); Kaiser Aluminum, US$65.33 (05 Jun 2008); Katanga Mining, C$13.97 (05 Jun 2008); 
Kazakhmys, 1,625p (05 Jun 2008); Kinross Gold Corporation, US$19.50 (05 Jun 2008); Kinsteel, RM1.55 (06 Jun 2008); 
Kl6ckner, €40.14 (05 Jun 2008); Kobe Steel, ¥350 (05 Jun 2008); Kumba Iron Ore, RCnt32,300 (05 Jun 2008); Lihir Gold 
Limited, A$2.97 (06 Jun 2008); Lonmin, 3,350p (05 Jun 2008); Lundin Mining Corporation, C$7.79 (05 Jun 2008); Maanshan 
lron & Steel, HK$5.37 (06 Jun 2008); Maanshan Iron & Steel - A, Rmb7.41 (06 Jun 2008); Macarthur Coal Limited, A$19.95 (06 
Jun 2008); Maruichi Steel Tube, ¥3,590 (05 Jun 2008); Mechel, US$51.24 (05 Jun 2008); Metalurgica Gerdau, R$115.40 (05 
Jun 2008); Midwest Corporation Limited, A$6.50 (06 Jun 2008); Minara Resources Limited, A$3.86 (06 Jun 2008); Mitsubishi 
Materials, ¥498 (05 Jun 2008); Mitsui Mining & Smelting, ¥347 (05 Jun 2008); MMX Mineracao e Metalicos, R$56.57 (05 Jun 
2008); Mount Gibson Iron Limited, A$2.95 (06 Jun 2008); Murchison Metals Limited, A$3.90 (06 Jun 2008); National Aluminium 
Co. Ltd., RS491.30 (06 Jun 2008); Newcrest Mining Limited, A$29.95 (06 Jun 2008); Newmont Mining Corp., US$47.90 (05 Jun 
2008); Nippon Light Metal, ¥177 (05 Jun 2008); Nippon Steel, ¥659 (05 Jun 2008); Nisshin Steel, ¥400 (05 Jun 2008); Norilsk 
Nickel, US$280.50 (05 Jun 2008); Northam Platinum Ltd, RCnt6,420 (05 Jun 2008); Novolipetsk Steel, US$4.75 (05 Jun 2008); 
Nucor Corp., US$80.54 (05 Jun 2008); Nyrstar, €14.11 (05 Jun 2008); OneSteel Limited, A$7.55 (06 Jun 2008); Outokumpu, 
€29.35 (05 Jun 2008); Oxiana Limited, A$2.97 (06 Jun 2008); Paladin Energy Limited, A$5.40 (06 Jun 2008); Perilya Limited, 
A$0.65 (06 Jun 2008); Polymetal, US$8.33 (05 Jun 2008); Polyus Gold, US$63.00 (05 Jun 2008); POSCO, Won585,000 (05 
Jun 2008); Rautaruukki, €32.67 (05 Jun 2008); Reliance Steel & Aluminum Co., US$70.03 (05 Jun 2008); Rio Tinto Limited, 
A$137.53 (06 Jun 2008); Rio Tinto Plc, 5,962p (05 Jun 2008); Salzgitter AG, €125.35 (05 Jun 2008); Sanyo Special Steel, ¥677 
(05 Jun 2008); Severstal, US$24.70 (05 Jun 2008); Sherritt International, C$15.00 (05 Jun 2008); Sidenor, €10.26 (05 Jun 
2008); Silver Wheaton Corp., US$14.43 (05 Jun 2008); Sims Group, A$38.33 (06 Jun 2008); Skye Resources Inc., C$7.55 (05 
Jun 2008); Southern Copper Corporation, US$109.55 (05 Jun 2008); SSAB, SKr209.00 (05 Jun 2008); Steel Authority of India, 
Rs153.70 (06 Jun 2008); Steel Dynamics Inc., US$38.09 (05 Jun 2008); Sterlite Industries, Rs854.80 (06 Jun 2008); SUMCO, 
¥2,655 (05 Jun 2008); Sumitomo Electric Industries, ¥1,410 (05 Jun 2008); Sumitomo Metal Industries, ¥514 (05 Jun 2008); 
Sumitomo Metal Mining, ¥1,755 (05 Jun 2008); Tata Steel Ltd., RS823.20 (06 Jun 2008); Teck Cominco Limited, C$49.79 (05 
Jun 2008); Ternium, US$44.98 (05 Jun 2008); Thompson Creek Metals Company, C$20.81 (05 Jun 2008); ThyssenKrupp, 
€43.45 (05 Jun 2008); Tokyo Steel, ¥1,406 (05 Jun 2008); United States Steel Corp, US$183.15 (05 Jun 2008); Uranium One, 
C$4.83 (05 Jun 2008); Usinas Siderurgicas de MG, R$85.65 (05 Jun 2008); Vedanta Resources, 2,333p (05 Jun 2008); 
Voestalpine AG, €54.12 (05 Jun 2008); VSMPO-Avisma, US$204.00 (05 Jun 2008); Vyksunsky Pipe, US$1,650.00 (05 Jun 
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2008); Western Areas NL, A$9.67 (06 Jun 2008); Whitehaven Coal Limited, A$3.80 (06 Jun 2008); Wuhan Steel, Rmb14.37 (06 
Jun 2008); Xstrata Plc, 3,962p (05 Jun 2008); Yanzhou Coal Mining, HK$15.64 (06 Jun 2008); Yodogawa Steel, ¥597 (05 Jun 
2008); Zhaojin Mining Industry, HK$11.60 (06 Jun 2008); Zinifex Limited, A$9.37 (06 Jun 2008); Source: UBS. All prices as of 
local market close. 
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Global Disclaimer 


This report has been prepared by UBS Limited, an affiliate of UBS AG. UBS AG, its subsidiaries, branches and affiliates are referred to herein as UBS. In certain countries, UBS AG is referred 
to as UBS SA. 


This report is for distribution only under such circumstances as may be permitted by applicable law. Nothing in this report constitutes a representation that any investment strategy or 
recommendation contained herein is suitable or appropriate to a recipient's individual circumstances or otherwise constitute a personal recommendation. It is published solely for information 
purposes, it does not constitute an advertisement and is not to be construed as a solicitation or an offer to buy or sell any securities or related financial instruments in any jurisdiction. No 
representation or warranty, either express or implied, is provided in relation to the accuracy, completeness or reliability of the information contained herein, except with respect to information 
concerning UBS AG, its subsidiaries and affiliates, nor is it intended to be a complete statement or summary of the securities, markets or developments referred to in the report. UBS does not 
undertake that investors will obtain profits, nor will it share with investors any investment profits nor accept any liability for any investment losses. Investments involve risks and investors should 
exercise prudence in making their investment decisions. The report should not be regarded by recipients as a substitute for the exercise of their own judgement. Any opinions expressed in this 
report are subject to change without notice and may differ or be contrary to opinions expressed by other business areas or groups of UBS as a result of using different assumptions and criteria. 
Research will initiate, update and cease coverage solely at the discretion of UBS Investment Bank Research Management. The analysis contained herein is based on numerous assumptions. 
Different assumptions could result in materially different results. The analyst(s) responsible for the preparation of this report may interact with trading desk personnel, sales personnel and other 
constituencies for the purpose of gathering, synthesizing and interpreting market information. UBS is under no obligation to update or keep current the information contained herein. UBS relies 
on information barriers to control the flow of information contained in one or more areas within UBS, into other areas, units, groups or affiliates of UBS. The compensation of the analyst who 
prepared this report is determined exclusively by research management and senior management (not including investment banking). Analyst compensation is not based on investment banking 
revenues, however, compensation may relate to the revenues of UBS Investment Bank as a whole, of which investment banking, sales and trading are a part. 


The securities described herein may not be eligible for sale in all jurisdictions or to certain categories of investors. Options, derivative products and futures are not suitable for all investors, and 
trading in these instruments is considered risky. Mortgage and asset-backed securities may involve a high degree of risk and may be highly volatile in response to fluctuations in interest rates 
and other market conditions. Past performance is not necessarily indicative of future results. Foreign currency rates of exchange may adversely affect the value, price or income of any security 
or related instrument mentioned in this report. For investment advice, trade execution or other enquiries, clients should contact their local sales representative. Neither UBS nor any of its 
affiliates, nor any of UBS' or any of its affiliates, directors, employees or agents accepts any liability for any loss or damage arising out of the use of all or any part of this report. For financial 
instruments admitted to trading on an EU regulated market: UBS AG, its affiliates or subsidiaries (excluding UBS Securities LLC and/or UBS Capital Markets LP) acts as a market maker or 
liquidity provider (in accordance with the interpretation of these terms in the UK) in the financial instruments of the issuer save that where the activity of liquidity provider is carried out in 
accordance with the definition given to it by the laws and regulations of any other EU jurisdictions, such information is separately disclosed in this research report. 


United Kingdom and the rest of Europe: Except as otherwise specified herein, this material is communicated by UBS Limited, a subsidiary of UBS AG, to persons who are eligible 
counterparties or professional clients and is only available to such persons. The information contained herein does not apply to, and should not be relied upon by, retail clients. UBS Limited is 
authorised and regulated by the Financial Services Authority (FSA). UBS research complies with all the FSA requirements and laws concerning disclosures and these are indicated on the 
research where applicable. France: Prepared by UBS Limited and distributed by UBS Limited and UBS Securities France SA. UBS Securities France S.A. is regulated by the Autorité des 
Marchés Financiers (AMF). Where an analyst of UBS Securities France S.A. has contributed to this report, the report is also deemed to have been prepared by UBS Securities France S.A. 
Germany: Prepared by UBS Limited and distributed by UBS Limited and UBS Deutschland AG. UBS Deutschland AG is regulated by the Bundesanstalt fur Finanzdienstleistungsaufsicht 
(BaFin). Spain: Prepared by UBS Limited and distributed by UBS Limited and UBS Securities Espafia SV, SA. UBS Securities Espafia SV, SA is regulated by the Comisién Nacional del 
Mercado de Valores (CNMV). Turkey: Prepared by UBS Menkul Degerler AS on behalf of and distributed by UBS Limited. Russia: Prepared and distributed by UBS Securities CJSC. 
Switzerland: Distributed by UBS AG to persons who are institutional investors only. Italy: Prepared by UBS Limited and distributed by UBS Limited and UBS Italia Sim S.p.A. UBS Italia Sim 
S.p.A. is regulated by the Bank of Italy and by the Commissione Nazionale per le Societa e la Borsa (CONSOB). Where an analyst of UBS Italia Sim S.p.A. has contributed to this report, the 
report is also deemed to have been prepared by UBS Italia Sim S.p.A. South Africa: UBS South Africa (Pty) Limited (Registration No. 1995/011140/07) is a member of the JSE Limited, the 
South African Futures Exchange and the Bond Exchange of South Africa. UBS South Africa (Pty) Limited is an authorised Financial Services Provider. Details of its postal and physical address 
and a list of its directors are available on request or may be accessed at http:www.ubs.co.za. United States: Distributed to US persons by either UBS Securities LLC or by UBS Financial 
Services Inc., subsidiaries of UBS AG; or by a group, subsidiary or affiliate of UBS AG that is not registered as a US broker-dealer (a ‘non-US affiliate’), to major US institutional investors only. 
UBS Securities LLC or UBS Financial Services Inc. accepts responsibility for the content of a report prepared by another non-US affiliate when distributed to US persons by UBS Securities LLC 
or UBS Financial Services Inc. All transactions by a US person in the securities mentioned in this report must be effected through UBS Securities LLC or UBS Financial Services Inc., and not 
through a non-US affiliate. Canada: Distributed by UBS Securities Canada Inc., a subsidiary of UBS AG and a member of the principal Canadian stock exchanges & CIPF. A statement of its 
financial condition and a list of its directors and senior officers will be provided upon request. Hong Kong: Distributed by UBS Securities Asia Limited. Singapore: Distributed by UBS Securities 
Pte. Ltd or UBS AG, Singapore Branch. Japan: Distributed by UBS Securities Japan Ltd to institutional investors only. Australia: Distributed by UBS AG (Holder of Australian Financial 
Services Licence No. 231087) and UBS Securities Australia Ltd (Holder of Australian Financial Services Licence No. 231098) only to ‘Wholesale’ clients as defined by s761G of the 
Corporations Act 2001. New Zealand: Distributed by UBS New Zealand Ltd. China: Distributed by UBS Securities Co. Limited. 


The disclosures contained in research reports produced by UBS Limited shall be governed by and construed in accordance with English law. 


UBS specifically prohibits the redistribution of this material in whole or in part without the written permission of UBS and UBS accepts no liability whatsoever for the actions of third parties in this 
respect. © UBS 2008. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved. 
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